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rjnilE “ Inflian Epbcmoris, A.D. 7UU — A.D. 2000, ’ in oight * volumes, of wliicli tlio 
-L first seven (A.D. 700 — A.D. 1709) uro now |iresfnted to the pubhe, (lie Iasi and 
eighth volume (A.D. 1^00 — A.D, 20()0) luiviug been published, by aiiticipatum 
ill 191 h, is the outcome of the prinei[il(s iiiid uu'thods expounded in the author's 
Intiiiin Chronology (1911) for the enuiputaticn of eras, tithis, nakshatruK, etc. 
These piiueiples and methods are io-stato(i, for convenience of refereu(*e, in the 
first volume of this work, which is prai-llcally a ri'vised and enlarged edition of 
Iiii/idii Chr'/iiolng.i, and is being separately published as such. 

2. Its object is to show, for one thousand three hundred years, from 1st 
January A.D. 700 to 111st Dooombi'r A.D. 1999, (l)the eras in tise at present in 
different parts of India, Saka, Vikraina, Kaliyuga, Koliam, llengal San, Northern 
and Southern Cyclic years, Hijra and A.D. ; (2) the solar month and day of the 
Tamil and Jdalayalam calendars ; (d) the solar months according to the rdHs or 
constellations of the zodiac ; '4) thetithi for each day with its ending moment to two 
places of decimals, e<[uiv!i]ent to half ghatikas ; and (5) the uakshatra, with its 
ending moment; (6) the lunar months and pahyhar in use all over India and the 
neighbouring countries ; (7) the Muhammadan months and days of the Muham- 
madan months ; and (8) eclipses, solar and lunar. For every one of these items the 
English month and day and week-day are given regularly throughout. It also 
contains a full exposition of a practical and at the same time accurate method of 
ascertaining the actual as well as the mean position of the ])lanets. Mars, Mercury, 
Jupiter, Venus and 8aturn for any date and at any epoch. 

3. The author, having hit upon a method of calculating by a simple process, 
but accurately, to four places of decimals, all tlie elements required for the compu- 
tation of a tithi (i.e., the mean ending moment, of each tithi, and the appropriate 
sun’s and moon’s equations of the centre, as well as all the elements required 
for nakshatras (i.e., the mean ending moment of each nakshatra and the ufipro- 
priato moon’s equation of the centre) successively for each day, for any number 
of years, past or future, offered to the Government of Madras to produce (1) an 
epherneris in the present form for the whole of the period for which such 
information would ordinarily be required by epigraphists, i.e., from A.D. 700 to A.D. 
1799, and (2) an epherneris from A.D. ISOO to A.D. 2000 for current use in 
Government oflSces. Government accepted both the offers, undertaking to pay 
part of the cost of compiling the former epherneris in manuscript and to purchase 
1,600 copies of the latter work which was published at the author’s expense; they 
subsei^nently decided to purchase the copyright of the first edition of the Ephermrix 
A.D. 700 to A.D. 1799, and the present publication is the ri'sult of that arrange- 
ment. The author tenders his thanks to the Government of Madras for their 
kind patronage of both parts of the work. 

4. It is a result, and at the same time an index, of the unique character of the 
Indian calendar system, that the only satisfactory solution of tho many difficulties 

• Tho work, aa origitially dosignotU was to have boon issued in seven volumes, including the volume for A D. 
1800 to A.D. 2000 ; but the udf-itioii of the p^e^ent introductory volomo has resulted in the division of Volume I 
into two parts, of which tho first i>art is the present xolniie, and the second is tho KphenieriH for AJj. 70D to A D. 
799, to which are prefixed (1) an explanution of the proci ns used in the compilation of tho Fpliemeris, and (2) a set 
of illustrativo dates from South Indian iuscnpiioim. 1 Iio eniire work is therefore actually issued iu eight volnmes as 
stated in the text. 
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presented by it to the historian, the chroiiolo^ist and the epigraphist, lies in the 
development of a day to day ephemeris such as is now presented; and any attempt 
to enable the historian or epigraphist to be his own computer of tithis and 
nakshatras seems })rodpstined to failure. 'I’he historian has not often the aptitude 
reijuisite for undertaking such computations ; and ho has still less often the time 
necessary for making a number of alternative calculations before selecting the one 
that rigorously or most nearly satisfies all his data. 

5. To the historian, then, of India, this ephemeris, the first of its kind, is dedi- 
cated. Ono wonders why tlio Hindus, w'ho are so scrupulous as to the computa- 
tion of the passing moment, should not have thought in the past of maintaining 
some kind of a continuou.s ephenu'ris like ihe Fasti of Ancient Rome, for verifying 
the allusions to tho lapse of time which are to be met with in literary, and more 
especially in lithic, records. But history, far from being a favoured pursuit in 
India, wa,s, until wo come to Muhammadan times, almost an avoided sub ject. It. is 
probably due to this absence of the historical faculty in onr ancient men of letters 
that no expeditious method was ever devisoii for verifying calendrical details 
over long periods of time, and that .such methods as have oorne down to us are of 
the moat primitive and tedious description.* An Indian conptiler of a panch.uiga 
or almanac devotes three months to th(' preparation of a calendar for the next 
twelve months and according to this method it would tuke over twice a hundred 
years to make a calendai' for a thousand years. By a method which is fully 
explaiiH'd in jiagos ll o of Part 11 of Volume I of the present work, the author 
found it jiracticablo t.o compile in one day the material roquiri'd for a ten years’ 
Indian ophi'meris ; and since the whole of the first or preliminary compilation was 
effected by means of printed slijis, the cliance.s of arithmetical errors affecting the 
processi's of addition and multijilication were also excluded by this method. 

(). Few epigraphists will regret the omission from this ephemeris of the tjoga 
and a/ia.? which are always included in a pauclianga ; but many may be disposed to 
question the wisdom of excluding from it tho period previous to A.D. 700. 
Tho paucity oi verifiable Indian dates before the eighth century A.I). was the main 
consideration in fixing A.I). 70>* as the superior limit of the ephemeris. Dr. 
Fh'et found that for the centuries between A.D. 500 and A.D. 800 there were not 
more than 1-t verifiable week-day dates in all the in.scriptions discovered in tho 
various parts of India and the neighbouring countries where the Indian calendar 
has ever been in use. He very properly, therefore, inferred from this circum- 
stance that the week-day inugt have been introduced into India somewhere about 
the fifth century A.D. and gradually brought into common use by the eighth century. 
It is now (mnjectured by many investigators, including the present writer, that 
^yeelf-days man have been known to the Indian peoples some centuries before tho fifth 
century A.I). : but the paucity of actual week-day dates iii Indian literature and in 
Indian inscriptions between the fifth and eightli centuries A.D. is a fact; and it did 
not seem worth while, for the sake of these few dates, to add two more volumes and 
the cost of producing them to the bulk and expense of the present publication. The 
discovery of a new week-day date in any of these early centuries, when the week 

* To tho namo cause \n duo the Hingular lack of abilifc}' (coruraented on in Chapter V of Volariie 1 of this 
work), on tho part of literary men with undoubted general information, like tho annotator of Partp£dai^ to grasp tho 
hifltoiical import ol a date referred to by its astrouoinioal details . Likewise it is a. mystery why iii other oases such 
annotatoi H, while supplying detads sufficient to identify a date, fn iled to give the date itsolf. In the bedy of, 
and in appendices to, this work, roforoncn is made to throe such dates , to be found respectively in Silappadhikii-am, 
Jivakaohintaiuam and Puripadal. 



was as it were on its trial in India, would be so interesting an event that expert 
attention could not fail to be directed to it. The author has, in the first volume 
of this work and the tables appended thereto, furnished methods of computing 
such dates to any desired degree of accuracy according to any one of four 
siddhantas, the Surya siddhanta, the first Arya siddhanta, the llrahma siddhiinta 
and the Siddhanta Siromaui. 

7. In preparing a second edition of the author’s InOian Ghronologij (1911) for 
the first volume of tlie present publication, numerous changes wen; found neces- 
sary, some in the direction of simplifying, and others in that of amplifying, that 
work. Of late years the attention of the pul)lic has been drawn t,o the desir- 
ability of occasionally em])loying Indian systopas other than the Surya siddhanta 
in verifying Indian dates. The author has, theretore, now not. only amplified 
his original Suiya sidtlhanta Eye-table, but also devistal similar eye-tables for 
the firbt Arya siddhanta, the Hrahrna siddhanta and the Siddhanta Siromani. 
For the reason stated on page 77 of Volume 1 of this work it did not seem 
necessary to deal specially with the second Arya siddhanta. 

8. Secondly, the investigation of ancient, planet.nry records, culled horos- 
copes, will, it is confidently hoped, be furthered by the large amount, of space 
devoted to the subject in the present work ; in fact , ci-rtaiu aspects of it, such as 
the planetary eye-tables and the perpetual planetary almanac, are for tho first 
time now presented to tho public and at least one problem of first-rate importance 
in Tamil literary chronology has been successfully solved by their means. 

9. Sevei-al readers of Indian Chronology in its first edition having complained 
of the absence of a popular and at tho same time compendious evpositiou of tlie 
leading principles of the Indian calendar, the author has endeavoured to supply 
the want hy means of Chapter 11 of Volume I of the present work, “ Exposition 
of the eye-t..ibles ” which, with the eye-tahles themselves and the illustrative 
problems prefixed to them, will be found a small but Bolf-eoiitained t reatise on the 
subject. 

10. The tables in the first volume of this work have beim regrouped for tlio 

present edition and reduced in number to six, the most important boing Tallies 
II, III, IV and V. The author had entertained an idea that upon the appear- 
ance of his ejiheraeris f’oi- A.D. 700 to A.D. tloOO, 1’ablo II (wliicli was table 
X in the first edition) could be dispensed with and a considerable amount of 
space thereby saved ; he has since found, however, that for applying the other 
siddhantas to the computation of tithis, naksbatras and ^I’able 11 is 

indispensable and he has been obliged to retain it accordingly. Felipses, solar 
and lunar, are dealt with in Chapter V, section v and in Ta,bh* IV- L, from a 
practical point of view, viz,, to the extent nec<«sary to enable the student to 
satisfy him.self whether an eclipse was possible or probable on dates anterior to 
the earliest year for which Oppolze.r’s Kanov der Fitts feriiisaa is available, 1 2(>7 B.C. 

11. Several papers by the author which students of Indian Chronology 
occasionally ask for, but which hitherto either vver'* not printed or were availalde 
only in private circulation, have now been included in the appendix ; and a copious 
list of South Indian dates, fully verified and arranged in order of dynasties, is 
prefixed to Part II of Volume 1 of this work, by way of illustrating the practical 
use of the Ephemeris in historical investigation. Among papers now printed for the 
fii'st time is Paper No. (i) appended to Volume I, Part I on tho Vedanga Jyotisha, 



containing the substHnco of the Sir Subrahraanya Ayyar lectures delivered by 
the author in I bid at the request of the Madras University. 

12. In the preface to the first edition of Indian Chronology (March 
lbn)the author expressed his obligations to previous writers, particularly to 
Professor IIkumaxn .Iacoi.i (of Bonn and Hoidedborg), who is unijuestionably the 
greatest authority on tlio subject. The exact connexion between this work and 
Professor dacobi’s '!'a,bl(\s in Cplgraphin Indica is brought out in Chapter TV 
“ Construction of Tables.” The rules on page d, paragraph 12, regarding the 
coininencement of the civil solar month in various parts of India wore taken from 
the Indian Calendar by Messrs. R. b’FAVKLL and S. B. Diksiiit; in the present edition 
the author has also used Dr. Schrain’s caicnlations of the sodhya as reproduced in 
Mr. R. Sfwhli.'s Indian Chronograph ij. 

Madras, 

January 1922. 


L. D. SWAMIKAN^U. 
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AN INDIAN EPHEMEDIS 
(A.D. 700 TO A.D. 1799) 


VOLUME 1.— PART J. 


CHAPTER I,— PREIJMINAKY NOTIONy. 

Section 1. — The niddhantas. 

Every Indian calendar or ])anclianga follows a particular siddhanta or system 
of astronomical constants. Varaliamiliira, an astrotiomor of the sixth century A .D., 
has described five principal siddhantaa in his Panrh/tsiddhdiitika (Kd. Tliibant, with 
Euglish translation j, and Dr. J. Bnrgcss, at p. 722 of J.R A.S. (189>‘l) (‘numerates 
eight principal siddhantas. The Biddhanta.s which have so far been investigated 
in detail are, (1) the Surya siddhanta, (2) tho first Arya siddlifinta, (iV) the second 
Arya siddhauta, (4) the Brahma siddlianta, and (5) the Siddhfinta Siromani. It 
is a mistake to suppose that one siddhauta ddTers from another as tlio IM.olemaic 
system differs from tho Copernicau. On the contrary tlio basic principles of all 
the siddhantas are the same and they difler from cue another only in tho astrono- 
mical constants or lengths of the fundamental periods used in computation. The 
alight variations among tho siddhantas, which affect the computation of tiihis, 
nakshatras and yogas, are made manifest liy moans of the different Eye-tables 
in the present volume, psgos 1 .'id to 194 and the footnotes on pages 200 to 
270. The following calculations show that in tho most important period A.D. 
900 — x^.D. 1400, which we may call tho period of epigraphic chronology, or 
briefly the epigraphical period, the extreme variations seldom exceed the tenth 
part of a day : — 


Enghtih equivalent of the 
moment of oocurronce 
of moan new moon at the 
beginning of Vaii5akha ' 
lunar month in 

Sarya siddhanta. 

Fiiflt Arya siddhanta. 

1 Brahma siddhauta. 

Siddhanta Siromani. 

A.D. 400 

April 10*8304 

April 10*3145 

1 April 10*3252 

April 10*8780 

A.U. 900 

1 Apnl 2*4b(>:5 

Apnl 2 4871 

i April 2*44-1H 

Apiil 2*4993 

A.D 14tK) 

March* 25 (;42I 

March* 25*0734 

1 Maioh 26 5(>40 

March 25 6255 

A.D. 1900 

April 29*3285 , 

April 29*8903 

' April 20 2140 

1 

April 29 2824 


2. Surya nddhdnta . — Of the several siddhantas referred to above, th(^ Sflrya 
siddhauta is the one system which has found universal acceptance in India, 
and it has been adopted by almanao-makers through the length and breadth 
of the Indian Continent for at least a thousand years past ; so that, in 
verifying any date in an Indian inscription, copper-plate, or literary work 
during this period, the principles of the Surya siddhfinta nave to be applied 
in the first instance, and only if Ihey fail, has the applicability of any other 
siddlianta to be considered. In Southern India alone, and even there, only in 
respect of sankrantis, i.e., the commencement of solar months, the first Arya 
siddhanta, a system generally referred to the fifth century A.D., has been in use 
for a long time past. Elsewhere, and for all other purposes, the Surya siddhfinta 
may be said to be in use, arid' to have been in use, universally, throughout India. 

•3. Since panchangas, based on tho Surya siddhanta, are still the most popular 
ones in India, it may be affirmed that the Indian people, as a whole, are satisfied 
with its results to-day, just as they were satisfied with them a thousand years 
ago. New moons and full moons and the sun’s tropical longitude, as well as 
eclipses, may still bo calculated, with a very fair amount of precision, with the 


* This was not the Vai^SkUa new uioon bj the 8 arya and Arya siddhantiis, but for the present purpose thie 
disorepanoy may be neglected. 
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sole help of tables based on the venerable Indian system of the Shrya siddhanta. 
As a system of pure chronology, too, it has probably not its equal anywhere in the 
world. Chronology is based on astronomy ; but while astronomy is studied in the 
laboratories and observatories of mathematicians, chronology is meant to be 
applied and used everywhere. The chronological system of the Sflrya siddhanta, 
though complicated in appearance, and incrusted with astrology, in which the 
author has no belief whatsoever, is yet, when released from its accidental encum- 
brances, sufficiently simple, and its terms and methods have, by dint of use, 
been rendered familiar to the Indian people at large. If for no other reason, 
at least for the sake of its antiquity and on account of its use in the interpretation 
of ancient Indian dates and in the x’econstruction of Indian history no less than 
in the regulation of present day practice over a great part of India, such an 
ephemeria as the present one, based mainly on the Surya siddhanta, deserves to 
be on record. 

Section ii. — Main features of present method. 

4. According to the author’s method, the turning points of the solar and 
lunar reckonings of time are (1) the moment of commencement of the Indian solar 
year, and (2) the moment of occurrence of the first new moon in the solar year. 
Both moments might be reckoned from 0 Kaliyuga which for Surya siddhanta was 
the midnight between 17th and 18th February 3102 B.C., and for other siddhantas 
the mometit of mean or Lanka sunrise (6 a.m.) on 18th February 3102 B.C. 
The moment of 0 Kaliyuga was also a moment of new moon, that is, the mean 
longitude of both sun and moon was then 0°. But for the purposes of the 
present system, the commencement of the year 0 Kaliyuga has to be taken back, 
by 2‘1707 days in the case of the Sflrya siddhanta and by a similar period in the 
case of each of the other siddhantas. This period is called the iodhya, which is 
defined as the interval between the moment when the sun reaches 0° true longi- 
tude and the moment, rather more than two days later, when ho reaches 0° mean 
longitude every year. The iodhya is dealt with fully in paragraphs 198 to 213 
below, and the tables appended thereto. It will be seen from the different Eye- 
tables that even where there is no other difference between two siddhantas (e.g., 
between Brahma siddhanta and Siddhanta Siromani), the difference in respect of 
the iodhya makes two tables necessary for computing the commencement of the 
solar year and the first new moon in each solar year. See also paragraph 191 
below. 

5. The interval between the commencement of a solar year and the first 
new moon in the solar year is a most important datura in the author’s method, 
since on this interval depend (1) the time of occurrence of subsequent new moons 
in the year, (2) the incidence of adhika and kshayn months, (3) the exact interval 
between the ending moment of a particular tithi and the ending moment of its 
attendant nakshatra or yoga and (4) the calculation of solar and lunar anomalies 
for tithis. 

6. Another important respect in which the author’s method differs from all 
the others hitherto published for computing tithis, nakshatras and yogas, is the 
series of anomaly and equation tables (Eye-table, sections © to i, pages 171 — 194) 
for the sun and the moon under the various siddhantas, whereby the absolute 
ending moment of a tithi, a nakshatra or a yoga, is arrived at by means of a 
single addition to, or subtraction from, the mean ending moment, instead of by 
a series of approximations. How this is effected will be explained in Chapter IV 
on the construction of the tables. Section iii, pages 74 to 81. 

Section iii. — Luni-solar character of the Indian year, 

7. Like the lunar calendar of the Jews, and unlike that of the Muhammadans, 
the Indian calendar may be described ‘as luni-solar, since such of its periods 
of time, as are regulated by the movements of the moon, are also tied to 
divisions of the solar year. A lunar tithi is not counted at all unless the sun rises 
upon'it. A tithi, nakshatra, or yoga may begin, or end, at any moment of the 
day, but the tithi, nakshatra, or yoga pertaining to a day is that which is 
current at sunrise. A lunar month has its name determined by, though not always 
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etymologically derived from, the next following .solar aankriinti : if there are two 
lunar months equally entitled to have their name determined by a ])articular 
solar sankranti, they both receive the same name and one, the first, is called 
adhilca. On the othej hand, if a now moon is followed by two snnkrantis before it 
ia followed by another new moon, the lunar month which would ordinarily have 
had its name determined by the second of the two sankrantis is suppressed and is 
said to be kshai/n, that is, in defect. Lastly the lunar year, beginning with the 
lunar month Chaitra, is named after the next solar year. These considerations 
suffice to prove that the Hindu lunar year is properly a luni-solar year. 

8. Lunar periods of time are characterized by an element of certainty or 
rather of palpable evidence, not found in solar periods, and in another sense the 
actual moments of lunar phasi's are marked by much greater uncertainty than 
solar sankrantis. We shall consider each of these propositions. 

9. Palfiable evidence, of lunar periods.— -Wo cannot visibly perceive in the 
heavens the fact that the sun has completed any definite stage in his annual 
course : but new moon, when the moon’s longitude is the same as the sun’s, is a 
patent fact : so are full moon and each (juarter of the lunar month. 'I'here 
cannot be a difference of a whole day between the moment of now moon in one 
part of the country, and the same moment in another part, just as there might be 
in the commencement of a solar month (paragraph 14 below). If an inscription 
states that a certain tithi fell on a Monday, and by calculating backwards we 
trace the tithi to a Saturday, we may be (juite certain that there is some error in 
the inscription, 

10. On the other hand, there are greater fluctuations in the moon’s than in 
the sun’s movements, in the sense that the actual time of new moon may be as 
much as 14 hours before, or 14 hours after, the time of 'mean new moon. Two 
calculations are therefore necessary to determine the time at which the moon 
roaches any particular stage of her course : we must first ascertain the mean time, 
which is simply the expected time, taking an average over very long periods ; and 
then we must calculate the actual time by means of a correction of the mean time 
according to the moon’s and sun’s anomaly at the particular moment. Both these 
operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the siddhantas, by means of the Eye-tables in the present 
work. The correction is called in modern astronomy a correction for the sun's 
and moon’s eqiiahon of the centre. There are also one or two other minor 
corrections recognized in modern astronomy, but the siddhantas do not make 
them. 


Section iv. — Commencement of the solar month or sankranti. 

11. The astronomical commencement of a solar month is the moment of 
sankranti, i.e., the moment when the sun enters a constellation of the zodiac. To 
ascertain the moment of sankranti, we must add up two figures, namely, (1) the 
day and fraction of day of the English month entered in Table II or in the head 
lines of the Ephemeris against “ Copimenoement of the solar year,” and (2) the 
days and fraction of day entered in the Eye-table, section a or in the book-marker 
as the collective duration of days up to the month of which we wish to know the 
sankranti or moment of commencement. 

12, Though the moment of a sankranti is the same all over India for the 
same siddhanta, the coramoncement of the corresponding month for civil purposes 
is not necessarily the same all over India. The following rules on the subject 
are adopted from Messrs. Sewell and Dikshit's “ Indian Calendar ” : — 

(1) In Orissa the solar month of the Amli and Vildyati eras begins on the 
day of sankranti, at whatever moment of the day the latter may happen. 
Accordingly in Orissa, the solar months begin on the sankranti days. 

(2) In Bengal, when the fraction of the day at which the sankranti happens 
does not exceed 45 ghatikaa (midnight) the solar month begins on the next day ; 
e,nd when the sankranti occurs after 46 gha^rikas, the solar month begins ou the 
next day but one. Accordingly the Bengal months corresponding to Ani 
A.D. 1910 (Bengal solar Ashddha) and to Malayalam Dhanus A.D. 1910 (Bengal 
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solar Pausha) commenced on 16th Juno and 16tb December 1910 respectively 
and not on l4th June and 15th December 1910 (the days of the sankranti), 
while Bengal solar Magha in A.D. 1910-11 did not commence till 15th January 
1911 (i.e,, two days after the sankranti). 

(3) In Southern India, in the Tamil country, when the fraction of the day 
at which the sankranti occurs does not exceed 30 ghat/ikas (i.e., when the 
sankranti occurs, roughly, before sunset) the solar month begins on the same day. 
That is why, for instance, the beginning of Tamil Ani, A.D. 1910, coincided with 
the day of the sankranti, l-lth June 1910. When the sanknmti occurs after 30 
ghatikaa, the solar month begins on the next day. Examples will be found on 
any page of the Ephemeris. The authors of the “ Indian Calendar ” also state 
that in Malabar, when the sankranti occurs after 18 ghatikas, the solar month 
commences on the next day. 

Section v. — 'Ihe day of tha st^lar month. 

13. This citation, so familiar in the European calendar, is unknown in India, 
in the epigraphical period, except in Southern India, and even there it occurs 
only in a small number of cases. When it does occur, it is a valuable means of 
verification, provided we know the particular siddhanta to be applied : because the 
coinbinalioii of a particular solar day of a month with a vSni or week-day, a 
particular tithi and a particular nakshatra, may not recur for a century or 
possibly for four centuries. On th<‘ other hand, if we laid too much stress on the 
solar day of the month, and were wrong in the assumption of the siddhanta, our 
result might be wide of the mark by a century or two. This risk of error has 
been amply illustrated in a recent pamphlet* which shows that a whole series 
of Chela and Paiulya dates could be transposed bj’ a century by merely 
supposing the Brahma siddhanta to have been followed, instead of the Arya 
siddhanta and that another similar transposition could bo effected by following 
the “Orissa rule ” for the commencement of a sankranti (vide paragraph 12 supra) 
instead of the “ Tamil rule.” The author of that brochure, however, overlooked 
the important consideration that if in even one of a series of such dates mutually 
connected iu time, there was a reference to a Saka date, which confirmed the 
Arya siddhanta and the “Tamil rule” hypothesis, then it must follow that 
no other siddhanta and no other “rule for sankrantis ” can be applied to ihe 
whole series. 

14. Owing to various causes, principally the differences in the length of the 
solar year, in the sun’s ^odhya, in the sun’s anomaly table, and in the “ Sankr&nti 
rule,” the day of solar luonth by a particular siddhanta is often (and in the case 
of the Brahma siddhanta, regularly, during the epigratddoal period) discrepant by 
a whole day from the result arrived at by using another siddhanta, and if both 
siddhanta and the sankranti rule (paragraph 12) were varied simultaneously, a 
difference of two days in the result could be produced. But not only does the 
bewildering array of siddhantas and sanknanti rules 'luit cause in practice a multi- 
plicity of solutions and a general uncertainty of dates, — tluj thesis propounded in 
the pamphlet just referred to,— but the applic.ation of the Arya siddhanta and the 
“ Tamil rule” to the whole series of dates i-eceives more ample confirmation than 
before by the mention of ^iaka dates in some of the inscriptions which by i internal 
evidence are mutually connected iu time. (See the Pandya dates in Part II of 
Volume 1). 

15. It must not also be overlooked that palaeographical tests are in almost 
every case absolutely indispensable to verify a date, and where the period is such 
that a difference of 100 years makes a difference in the kind of script in use (as 
was the case, for instance, in A.D. IluO compared with A.D. 1200 for 'I'amil 
script), the astronomical verification should be kept within the bounds of paleo- 
graphy and not stray into any century ad libitum. 

Section vf. — The ireek-day. 

]6. Ihe week day is the crucial lest in the vast majority of verifiable Indian 
dates and in the absence of a week-day, an Indian date is usually pronounced 
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nnverifiable * unless there is an eclipse in the date. To “ verify ” a date is 
to show that it is equivalent to a particular day, month and year consistently 
with all its details, or witli the f^rt?ater number of its details, and that it 
would be inconsistent with any other day dvring a cerimn iinmhrr of yoam. 
For instance, a date, such as “Monday, 8th tithi in the bright fortnight,” with 
mention of month, or “Monday, Sth tithi and nakshatra Anuradha,’’ without 
mention of month, can bo verifir'd as a rule only foi- a period of d, 7 or 10 years, 
because after this period it will recur with the same details. If in such u 
case the year also is given, it may bo possible to show that all the details are 
consistent with the given year and not with any other year for tiie lu'xt d, 

7 or 10 years, so that it becomes probable that the year given in the date is 
correctly cited. Where we have a date (hat merely givi's a tithi, a nakshatia, 
and a year, without the wook-day, we say ( hat tin* date c.annot bo veriiicd, i.e., 
provf'd free from the iirobability of error, liocaiise every year must contain such a 
tithi and such a nakshatra somewhere, and we cannot assort, with any degree of 
confidence that the yoar-dat.e is free from error. TS umerous oxamples of voritiable 
and unverifiablo dates are given in the introduction to the second jiart of volumo I 
of the Ephomeris. 

17. The week-day appears to have been frequmitly relied on in inscriptions 
to distinguish the day on which a tithi or nakshatra commenced from the day' on 
which it came to an end. 

Section vii. — TAc iithi or nol shntra of a day and of a moment. 

18. Over the greater part of India, a day is known normally as the day of 
an eighth, ninth or any other tithi, or of AiSvini, Bharani, or any other nahshatra, 
rather than as the eighth, ninth or any otbiT day of a solar month as in Europe. 
The tithi or nakshatra which is identified with a day is that tithi or nakshatra which 
was current at sunrise on the day in question, and though a tithi or nakshatra 
may have ended the next minute after sunrise, and the next tithi or the next 
nakshatra may have been current for the whole of the remaining day', it is the 
tithi or nakshatra current at sunrise which gives its name to the day in ordinary 
Indian parlance. 

19. Nevertheless it is the case that in numerous well-attested inscriptions, 
the tithi or nakshatra quoted is not that which was current at sunrise on the day 
in question but that which commenced at some part of the day and would be current 
at sunrise only on the next day. Such a citation may be distinguished as the day 
of commencement of a tithi or nakshatra or “ the following day’s tithi ” or “ the 
following day’s nakshatra ” (usually abbreviated by the present writer as f.d.t. 
or f.d.n.). 

Section viii. — The civil day and iU English equivalent. 

20. Indian time is kept in ghatikas (Tamil naligai), or sixtieth parts of a day, 
each ghatika being equivalent to 24 minutes of English time (g of an hour), and in 
palas (Tamil vinddis) or sixtieth parts of a ghatika, each being equivalent to 24 
seconds of English time. The gkafika.H and palas are reckoned, not from midnight 
to midnight as in English time, but from sunrise to sunrise. Now, as the moment 
of sunrise depends on the latitude and longitude of each place, there should, strictly 
speaking, be as many panchangae as there are places in India. Indian astronomers 
get over this difficulty by calculating time in the first instance according to one 
central latitude and longitude, and then applying the necessary corrections in order 
to deduce the time for other places. The central latitude is the equator and th(' 
central longitude is that of Ujjairi (75" 40' east of Greenwich) where theni was 
an ancient observatory. To combine the cent.ral latitude and the central longitude, 
they imagined an island called Ijanka in the Indian Ocean, situated on the equator 
and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 

21. The civil day (with its multiple, the week) is the one measure of time 
that is common to European and Indian reckoning, everything else (year, month, 
ghatikas, palas, hours, minutes, seconds) being different in the two sy.stems. 
Accordingly, the civil day and decimals of a day have been adopted throughout 
the present work for expressing all manner of Indian dates as well as for working out 

• For the verification of an eciipan -witJiout a week-day when the poaitionH of five planets are recorded, m<hi 
C hapter V, sootion li, paragraphs 247 to 271 below. 
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ending moments of tilhig, etc,, and also for verifying the correspondence of English 
and Indian dates. Any decimal of a day can be converted readily into Indian 
gluitUcoK and palas ('ramil, ndligais and vinddig) or English hours, minutes, and 
seconds by means of the Bye-table r or Table VI or the book-marker inserted 
in each volume of the Ephemoris. To assist the reader in very exact computation, 
the fractions expressing minutes have been carried far enough in Table VI to 
show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to *40490 of a day, we turn to Table VI 
and find that *40486 of ii day is equal to 9 hours 43 minutes. 8’ho remainder of 
the decimal fraction is *00004 which, the same table informs us, is between 3 
and 5 seconds. So the answer is 9 hours 43 minutes 4 seconds. The same 
decimal fraction is equivalent in Indian time (as we may see from Table VI) to 24 
ghatikas, 18 palas, 

Seotton ix. — Mean and actual moment of phenomena. 

22. The most ordinary problem in the Indian calendar is, to determine when 
a particular astronomical phenomenon was completed, e.g., an elongation of the 
moon from the sun measured in arcs of 12 degrees each and shortly called a tithi ; 
the reaching of a longitude of so many degrees b^' the moon, called a nakshatro.; 
the completion of so many degrees of longitude by the sun and moon, supposed to 
travel in opposite directions, calletl a yoga ; or the actual completion of so many 
degrees by the sun, called a sankranti, when the number of degrees is computed by 
ra.fns', i.e., in multiples of 30 degrees. There is no direct means, known to ancient 
or modern astronomy, of computing these ending moments, as they are called, 
because at no two successive moments does any heavenly body move at the 
same rate or pace. Nevertheless the “ .anomalies,” as they are hence called, 
call be tabulated, because, taking long periods into consideration, the mean 
period of revolution of a heavenly body, e.g., the moon or any of the planets, is 
fairly, and for all practical purposes rigorously constant, atid we have only to 
attach to each “anomaly ” its own “equation,” or, variation from the mean, lu 
other words, the answer to the question, what is the actual position of a heavenly 
body at any moment ? — is furnished by the algebraical sum of the mean pogition and 
the eqvaiion, corresponding to the anomaly at that moment. It will be seen, 
Itowever, from what follows that the Indian calendar aims at determining more 
than this : it requires not only the phase or phenomenon completed .at a given 
moment, for which purpose wo would have to add merely the mean phase of a 
moment plug the equatuai of the a.Hoiaaly at tha.t moment, but it requires the ending 
moment of every phag<., for which purpose the ordinary anomaly tables have to be 
manipulated in a particular way. The exact method how this is (lone Avill be explain- 
ed hater (paragraphs 195, 196, p. 76), but it was thought as well to draw attention 
to this peculiarity of procedure in computing the details of the Indian calendar. 

Section x. — Explanation of headings and columns in the ephemeris. 

2.3. Method of verification and abhreriations. — The chief abbreviations used in 
the ephemeris ai’e (1) the indication of ending moments of tithis and nakshatras 
as decimals of a day, instead of by ghahkns and palas, or hours and minutes; (2) 
the substitution of numbers for names of nakshatras. A key to the latter set of 
abbreviations will be found at the bottom of each page, while a key to the former 
has been inserted in each copy of the work as a detachable book-marker as well as 
on the inner side of the cover. For the rest, all the Indian and Muhammadan 
details corresponding to an English date arc given in its immediate neighbourhood. 
Thus in the twenty days commencing with Tuesday 12th December A.D. 836 and 
ending with Sunday 31st December, there are several changes of Hindu and 
Muhammadan months, there is one day without its own tithi, one day without its 
6wn nakshatra, and one day with two tithis. All these changes and facts are visi- 
ble at a glance without having to be gleaned with much trouble, from the top, 
bottom and sides of the page, as in aii ordinary Indian panchfinga. Thus on 
Tuesday 2nd December A.D. 8.36, it is clearly inclicabed that it was the 20th day 
of Dhanus or Mdrgali month of Anala year, and bahula panchadaSt or amavdsyd 
of Lunar MdrgaBrsha ending at *12 (= 7 ghatikas or 8 hours after mean sunrise). 
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a day of nakshatra “ Purva A8ha4ha {No. 20) ending' at *58 of day (= 35 ghatikas, 
or 14 hours after mean sunrise), and lastly the 28th day of Zi-l-hijja month of 
Hijra 221. It is equally clear that Friday 22Dd Decem^r was the first day of 
MaJeara or Tai month of the same year Amla. The change from the last day 
of Hijra 221 to the first day of Hijra 222 on Thursday 14th December A.D. 836 
is marked with equal clearness. 

24. Cyelie and other yean. — The headings at the top of each page comprise (1) 
the symbols for solar and lunar eclipse and the abbreviations for Amdvasya and 
Paurnima, (2) the numbers of years in the different eras, (3) the names of samvat* 
saras or cyclic years in Northern and Southern India, and (4) the commencement 
of the Indian year according to Surya and Arya siddhantas, according to the 
KoUam year, and according to Hijra. The ^ollam year is a current one, uke the 
A.D. year, while all the other Hindu years, Saka, Vikrama, Bengal san and Kali- 
yuga, are expired years. It should be noted that the Ealiyuga years quoted in 
the ordinary South Indian pauchangas are current and will be found to exceed in 
-each case the Ealiyuga year marked in this book by one. A similar remark 
applies to Bengal san. The names of solar samvatsaras, Prabhava, Vibhava, etc., 
are quoted not only at the top of each page, but above the name of each Tamil 
month. Thus it has been possible to give in this book, for each English date, the 
Tamil (or Malayalam), Telugu (or Eanarese) and Muhammadan equivalents with 
as much fulness aa in the o:^inary pocket diaries. For example, against Tuesday 
2l8t March A.D. 836, one may read off in this book, as in a pocket diary, Anala 
Samvat, Chittirai 1 ” or **.Mepim 1,” “ Anala Samvat Adhika Ohaitra Bahula 
Fanohada^I, Nakshatra Bevati, and Hijra 221 Rabl-uhawwal 28.” 

25. Solar and lunar reckonings . — The various calendar systems in use in 
India may be divided into two main groups as shown in this book, namely, the 
solar reckoning, comprising the English, Tamil, Malayalam, Oriya and Bengali 
reckonings ; and the lunar reckoning, used all over India, and including the 
Muhammadan and Jewish reckonings. The Indian calendar is sometimes styled 
luni-solar, because its lunsur months and years cannot recede by more than 29 
days from the corresponding solar months and years, whereas the Muhammadan 
or Hijra year recedes by 10 or 11 days every year and will therefore be found to 
commence in all months of the Indian and English years. 

26. Column headed “ Month and day ." — Solar months in India are generally 
named in Sanskrit after the raSis or signs of the zodiac, “ Mesha,” “ Bishabha,” etc., 
hut in Tamil they are also known by another set of names, more or less modified 
from names of nakshatras or lunar months, namely, “ Chittirai,” “ Vaikafii,” etc. 
Both sets of names, “ MSsha-Chittirai,” “Bishabha-Vaikaii,” “ Mithuna-Ani,” etc., 
are quoted in this column. The days of the solar month are reckoned according 
to an ancient Tamil practice, from the sankranti of the Arya siddh&nta. The 
rules for determining the commencement of the solar month, according to the 
Tamil, Malay&lam, Oriya and Bengali systems, with examples, have been given in 
paragraph 12 supra. A difference of a whole day or of two days would ordinarily 
be found between Tamil days of solar months and the corresponding Bengali 
days. 

27. The number of days in a Tamil month is not the same every year. 
Thus Chittirai has ordinarily 31 days, but r^y occasionally have 30. The fact, 
alluded to by the ancient commentator of SUapadikdram, that Chittirai, in the 
year when the events described in that poem occurred, had only 3u * days, and 
commenced on a Sunday, a day of " Svati ” nakshatra, enables us, although the 
commentator has omitted to mention the year, to infer that the year in question 
was A.D. 756 and no other. Days of the solar month are now commonly quoted 
in the Tamil country, but we do not meet them before the beginning of the eighth 
century A.D. We learn from the ancient Tamil poem Tolkdppiyatm that a day 
at that epoch was ordinarily called, as it still frequently is, after its nakshatra. 
The practice of calling days by their tithi numbers apparently came into use at a 
subsequent date in the Tamil country, though elsewhere in India the calling of a 


^ InTo1nm« X ol this thm Ohiitirai month of the year A.J). it shown aa having had the full 

HI days { t^nt the anther haa shown elsewhere (vide Paper Hi in the Appendix) that aeoording to the system then 
cnmnt it was quite possible for Chittirai to hare had only 80 days. 
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day by its tithi number is an ancient, in fact, a Vedic practice. Week-days do 
not seem to have been in common use in the Tamil country much before the 
boginninof of the eightli century A.l). Elsewhere in India, week-days have been 
traced to the fifth century A.l)., but not much beyond. It is a curious circumstance, 
and ono de.serving of careful study, that a date in India, one thousand and four- 
hundred years ago was known by the same week-day as tlie corresponding day in 
Europe. 

28. Nahhairati and tiUm.—Vjvery Hindu feast, fast and festival (except 

sankrantis) is connected witli either a tithi or a nakshatra or both (Chapter 
III, iSection xix, pji. 55 09). A mean tithi extends over *98 of a day, while a mean 

nakshatra extends over I'Ol days ; but the solar and lunar anomalies may make a 
tithi longer or shorter by ‘oS of a day as a maximum, while the lunar anomaly 
may similarly atfeet a nakshatra to the ('xtont of ‘38 of a day. Hence the irre- 
gular lengths, in time, of titliis and nakshatras, which make the Indian system 
so complicated in appearance, but which constitute at tlie same time a most 
valuable chock in chronological studies. Hence also the curious fact that what 
ought to bo a normal state of things, namely, each day having a single tithi and 
a single nakshatra, is very seldom noticed on the successive days of a whole 
month. Such a jihenomenon occurred throughout the month of Vaisakha, Wed- 
nesday 26th March to Friday 25th April A.D. 822 and again, throughout the 
month of Pluiiguna, Saturday 26th February to Monday 28th March A.D. 830. 
The curious reader may pursue the game with the help of this book. It follows 
from what has just been stated that in the course of a lunar month 2 tithis or 2 
nakshatras may oidinarily be found either to occur on the same day or to cover 
parts of 3 days, the middle day in the latter case being without a tithi, or without 
a nakshatra of its own. Cases of the same day having two tithis as well as two 
nak-shatras, as on Karttikn, bahula 11 and 12 (Wednesday 30th October A.D. 
709), and other cases (e.g., Saturday 27th June A.D. 705) in which a day had 
neither a tithi nor a nakshatra of its own can be easily traced with the aid of this 
work. 

29. In this connexion reference may be made to the hallucination that a lunar 
fortnight with only 13 days does not occur except once in a 1,000 years. In 
the Mahdbhdrata, (BMshma parva, 3, 32) it is recounted by Vyasa in the course of 
his conversation with Dhritarashtra that he has known of lunar fortnights 
consisting of 14, 15 or 16 days, but never of one consisting of 13 days, but that 
since such a one is in prospect or has occurred, there will be a great slaughter of 
human beings. Other ^astras, quoted by Dr. Fleet in Indian Antiquary, Vol. 
XVI, for March 1887, reiterate this omen, and it is stated in ono of the quotations 
(commentary on the Muhurta. Ganapati) that the phenomenon occurs only once in 

I, 000 years. If this was the case, it would be at least a remarkable coincidence that 
the recent great European War (A.D. 1914 — 1918) should have broken out abso- 
lutely at the middle of a fortnight consisting of 18 days. The fortnight from Sukla 
pratipad, Friday 24th July, to pilrnimd, Tuesday 4th August A.D. 1914, as will be 
seen from the “ Ephemeris A.D. 1800 — A.D. 2000,” comprised only 13 days from 
pratipad to panchadnkt owing to the occurrence twice, i.e., on the first and on the 
last day of the paksha, of two tithis on a single day. But it is not true that the pheno- 
nicnoit takes place only ' nee in a thousand years. In the absence of u compilation 
like this Ephemeris, it might be difficult to check the statement, but anybody can 
satisfy himself from this Ephemeri.s that the phenomenon occurred in 1805, 
1813, 1830, 1847, 1849 (after 36 years as in the Mahabharata, Mamala parva, 

II, 18, and with grasthodaya. and grasihdsthaviana also as in the Mahabharata), 
1861, 1864, 1872, 1878. 1880, 1892, 1900, 1903, 1914, 1917, 1920 and will 
occur in 1928, 1931, etc. Such instances will he found also in the earlier 
parts of the present work, see for example the years 702, 705, 719, 724, 741, 744, 
752, 756, 768, 772 and 776. Comment is needless after noting so many recurrences. 

,Tho occurrence of such a fortnight in July 1914 was known in January 1914 
when the new year’s paiichangas were published ; nevertheless, no one then 
predicted that a great war was coming on in July : the “ prediction ” came after 
the event. 

30. Adhika and Kshaya months. — Occasionally, that is seven times in 19 
years, a lunar month is repeated twice in the course of the same year. For 
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instanoet iu nua yvac A.D. 636 there are two Cbaltras, one reckoned from Monday 
21at February to Tuesday 2 let March, ahd the other from Wednesday 22nd March 
to Wednesday 19th April. The first month in such cases has the prefix adhika 
( s=s additional), and the second the prefix vija ( » proper). Both prenxes are duly 
and clearly marked in the Ephemeris. More rarely also, a lunar month is sup- 
pressed altogether, and in such cases is known as kthaya (= suppressed). Thus in 
A.D. ?70, the month Pattaha, which ought to have oocorrediu December- January, 
was suppressed. The omission of a kshaya month is noted by N.B. at the foot of 
the page where required. The rules for determining the date of occurrence of 
additional and suppressed months are clearly given in paragraphs 89 to 91 below. 

31. Ndkahatma and ending moments, of nakshatras* — A complete list of 
Indian nakshatras, with the corresponding fixed stars, as identified by different 
authorities, is given in Chapter III, paragraph 101. The practice of reckoning 
time by nakshatras is peculiar to India and China, and has existed in each of these 
countries from very ancient times. In India, in Vedic times, a lunar month had 
no other name than that of the nakshatra in which the moon of that month 
became full. To this day, Chaitra is the month in which the moon- becomes full 
when occupying “ Chitra ” nakshatra, and so on for the other months. The con- 
currence of certain tithis with certain nakshatras is thus ^xed within narrow limits 
for every month in the year, and the student of inscriptions should be familiar 
with the table of concurrence (see the Eye-tahle, section s, pp. 140, 146, 152 below.) 

32. Note- on broken penoda. — It is very important that the reader, dealing 
with the Indian or any other calendar, should know thoroughly how to reckon 
broken periods. It is generally a question of addition or subtraction, but unless 
one goes through the pi'ocess with reflection, there is always a danger of adding 
or subtracting I too much. 

To take the simplest case, how many days are there from Friday in one week 
to Tuesday in the next ? Most people would use their fingers in such a case and 
answer “4” or “ 6 ” according as they began the reckoning with Friday or with 
Saturday. Now, such uncertainty is fatal to .exact reckoning, and we should 
therefore follow certain rules whereby we may avoid all uncertainty. 

First of all, we should note that such a question is intelligible only with 
reference to the next subdivision of the broken period : that is, in this case the 
meaning of the question is, how many days are there from a particular hour on 
Friday to the same hour on Tuesday. 'i'hi% makes the answer quite certain. 
From 6 a.m. on Friday to 6 a.m. on Tuesday following, there are 4 days : and 
the proper way to answer the question is to convert Friday and Tuesday into 
week-day figures 6 and 3, and to add a whole period (7) to 3 before deducting o. 
Thus 7 -|-8 = 10 ; from 10 take 6, and we have the answer, 4 days. Some exercise 
is necessary in order to do even these simple week-day problems correctly. 

The rule about adding a whole period when we have to reckon from a frac- 
tion of one period to a fraction of the next is very important. How many days 
are there from 23rd October in one year to 15th March in the next, the second 
being a leap year ? If we refer to the Bye-table q we shall find that 23rd October 
is the 206th day from 1st April ; and 1 5th March (where we have had to pass 29th 
February) is the 350th day. Deduct 206 from 350. Answer, 144 days. 

To take another case, suppose we are required to deduct the longitude of 
Jupiter from the longitude of the sun, it being given that the former is 300 
degrees and the latter 29 degrees. Tu answer this question we must first add 
860 degrees (the whole period in this case) to 29, and then from the total 389 
subtract 300 ; answer, 89 degrees. 

If the 1st of a Tamil month be the 16th July, what will be the 7th of the 
Tamil month? In such cases we must make the same addition to or the same 
dediiction from the one side os we make in regard to the other. In the example 
before ns, the addition to be made is 6, and the answer, 21st July. 

If the Ist of Tamil mouth be the 1 5th July, what will be the 29th of the 
Tamil month ? We add 28 to each side. Therefore the answer is 15-)-28 = 43rd 
J\ily, from which we deduct the whole of the completed period (July =) 31 days. 
Final answer, 48 minus 81 = 12th August. * 


* The V ftktbatrM wore primoHl^ oorWtia oonoiellotioiio lerring m pormanoot lend morko in the ooliptio but in 
loior Indian Aaironnmj they baTo ocmo to moan oortain (Izod mootnroe of space (gooerallj 18f degrees) in the 
eelipiio* ' 
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CH AFTER TI.— EXJ^OSITION OF THE EYE-TABLES. 


The -wHoLi': system of computation expounded by means of the Eye-table. 

33. The student desirous of acquiring t!ie ability to compute with exactitude 
any tithi, nakshatra, yoga or vara ivill Hud all the material necessary for him in 
the Eye-table of the particular siddhanta which ho wishes to study, whether Silrya, 
first Arya, Brahma, or ^irdmani. The first six pages of each Eye-table 153 to 
170, contain all tluit is necessary for obtaining any of these results correct to two 
places of d('ciinals, tvliile jiages 171 to 194 give expanded tables of equations 
which will enable the student to obtain results correct to fou’- places of decimals, 
viz., down to palas in the Indian scale of time; illustrative examples are also 
prefixed to each Eye-table. For the I'eason stated in paragraph 198 below, no 
se])ai'ate Eye-table is necessary for the second Arya siddhanta. 

3(1. It will bo seen tliat oacb Eye-table is divided into 26 parts, a to z, 
lettered serially in tlie margin of the table (z, however, stands first, as explained 
below, for a mnemonical reason), ami the following explanation adheres to this 
order. To facilitate reference, a loose copy of the princi]ial Eye-table, that of 
tho Surya siddhanta is supplied with fthis work. 

Eye-table, section z. — The signs of the zodiac. 

35. This section which is placed at the head of each Eye-table does not con- 
tain any calculated tabular matter, and is styled z firstly, to arrest attemtiou, and 
secondly, because it refers to signs of the zodiac. 

36. Order of signs of zodiac or riiliis oid Inngitndc of commeveemmi of each 

sign or rdH. — The tweha' signs of tho zodiac or rd.<is, whose names are preserved 
in the Malayalam names of months, were borrowed by the Hindus from a western 
source, Chaldean or (ifreek, as is apparent from the procedure of Varahamihira 
who names each sign first in Greek (Kriya, Tauro, Jimuthro, Kankri, etc.), and 
then in Sanskrit (Mesha, Kishabha, etc.). The longitudes of the rd^is are reckoned 
in Indian astronomy from a fixed point in the heavens, generally identified as z 
Zeta Pisciam, whereas in Europeaiu astronomy, the 0° point of longitude is 
reckoned from (he meeting point (which is liable to variation from year to year) 
of the celestial equator and tho ecliptic. In European astronomy this meeting 
point is conventionally called the first point of Aides, but it is not now in the 
constellation Ari(»s, because every year, owing to the precession of equinoxes, the 
first point of Aries moves back 50 seconds of an arc along the ecliptic. About 
A.D. 532 the first point of Aries of European astronomy was identical with the 0° 
longitude of Indian astronomy, but since then, the former has receded every year, 
till now there is a difference of 23° between the first point of Aries (European 
astronomy) and the 0° longitude of Indian astronomy, vide paragraph 229 below. 
For his present purposes, the student need not trouble himself with the difference 
between the two reckonings of celestial longitude, but he will understand that 
when, for instance, the planet Jupiter is said to be 15° in Kanyd, the meaning is 
that the longitude of Jupiter is 160° 15°, or 165°. 

37. The Eye-table shows how the solar months receive different names in 
Bengal, in the Tamil country, and in Malabar, which are the principal tracts of 
the country (other than Orissa) where solar months are, or have been, ordinarily 
used. 

Bye-table, section dk .-— Moment of sankrdnti in days of solar year and 

decimals of a day. 

38. The moment when the sun enters a r&6i, i.e., when his longitude is 0°, 
30°, 60°, e1.c., is called a sankrdnti, an epoch with which Hindu festivals are 
often associated. The first saukranti or Mesha sankranti is the most important 
of all, being the beginning of the Indian solar year. In the European calendar 
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the year begins at midnight between the 31st December and the 1st January, 
and each, month has a fixed number of days, 31 oi' 30 or 29 or 28 as the case 
may be. 'I'he Indian solar yt'ar may bcjgin at any moment of the day. This 
moment, to five jdaces of decimals, is given for each century year in section k 
of each Eye-table and it is given for every A.D. year in Table II, pp. 184 to 263. 
In the same manner each month may begin at any moment of the day and the 
duration of a month cannot be expressed as a whole number of days, but ran 
only be stated as so many days and a fraction, .which is given in section a of 
the Eye-ta.ble, Nor is this all. The actual duration of a montli undi'r each 
fiiddhanta varies, theoretically, according to the epoch : for instance tin* duration 
of Mesha month was not the same under the Siirya siddhanta in A.D. 500 as it is 
now. For each epoch the duration has to be calculated according to a mothfid 
which is exyilained in Chapter IV below, page 8.3. Still the variation, even over a 
period of 2,000 years, is not very material and wo generally a[)ply to the wliole 
period the durations of mouths calcnlab'd for a particular epoch. The durations of 
months given in the Surya siddhanta Eye-table wore calmilated by (he late 
Sankara Balakrishiia Dikshit for the epoch A.l). 1137 and havi* been verified liy 
the present writer for A.D. 1 1 65 as shouri in Chajiter IV, paragraph 20 1 . I’lio 
durations of the months Recording to Brahinai siddh/intii are different from thoso 
according to Siddhanta Siidmaiii, because the sddhyas in the two siddhantas are 
different. 

Eye-taiilh, section a — roiilinued. Kiuflish ihtte corn'xjioiuliiKj to tavlt Kdnhvni! 

AJX 1900. 

39. Under this heading (,ho E\e-tablo gives the correspondence of the 
sankrantis, according to each siddhanta, to the days of English months. Tims it 
is stated in the Eye-table that (lie Mesha sankranti in the year J1900 A.D. eorre- 
sponded, aceordiiigto (he Brahma siddhanta and. th(' Siddhanta Siroinani, to April 
11, and according to (he Surya siddhanta and the Arya siddhanta to April 12. 
Similar diflerences will bo found between the two sets of siddhantas in the remain- 
ing months of the year 19()0. If the reader runs his eye down column k in tlio 
Eye-table, he will find that, whereas in A.D. 400 thi' Mesha. sankranti, or 
coramenci'ment of the Indian solar year, according to the Brahma siddhanta as 
well as tlie Siddhanta Siroinani, fell on March 16, the same sankranti in the year 
1700 A.D., oven before the application of the Gregorian reform of tho calendar 
began to affect the variations between tlie Indian and the European calendar, fell 
on March 27, a difference of 11 days for 1,300 year.s. This is a result of the Indian 
calendar being regulated, not by the tropical year, like the European calendar, 
but by the sidereal year. The exact equivalent in English month and day, of any 
particular sankranti according to ajiy particular siddhanta can be calculated in 
the least possible time by means of the Eye-table, as shown in tho illustrative 
examples, but the present intimation in Si'ction a of the Eye-table is merely 
intended to show how in practice tho beginnings of Indian solar months run in 
relation to the beginnings of European calendar months. 

Eye-table, section a — continved. Lunar month ; each month commences hefore the 

eankrdidi noted in next column. 

40. This line of the Eyo-table gives tho names of the 12 lunar months, 
Chaitra, Vai^akha, Jye8htha,'etc. Excejit in Southern India and in Bengal, the 
ordinary civil reckoning over the whole of the Inrlian continent is by lunar 
months; and even in tho excepted provinces, the calculation of days according to 
the lunar month has to he made much more often than the reckoning according 
to solar months. To understand the lunar reckoning in all its details is to under- 
stand in its entirety the Indian calendar system. Not very much by way of a 
detailed explanation of the lunar month can be a.ttempted in this place, but it is 
necessary to note one or two points that are indispensable to a proper understand- 
ing of the subject at this stage. The first point is, that in the ordinary scheme 
of 12 solar and 12 lunar months in a year, each lunar month is regarded as 
commencing before the date on which a particular solar month begins and receives 
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its name from that circumstance. For instance, the lunar month called Chaitra 
must occur •within 29’63 days before the Mesha sankranti, or the commencement 
of Mesha solar month ; the lunar month Vai^fikha must occur within the same 
interval of 29‘r)3 days before the Kishabha sankranti, or commencement of the 
Kishabha solar month ; and passing to a later month, the 7th lunar month Karttika 
must occur within an interval of 29‘53 days before the Vrischika sankrftnti, or 
ooinmencernent of the Vrischika solar month. Now the ordinary interval between 
any solar sankranti and the next' is .30 or 3J days as in the European calendar, 
but th(i ordinary interval betAveen the commencement of a lunar month and the 
commencement of the next lunar month is only 29-r>3 days ; so that it must soniietimes 
hafi])eu that more than one lunar month commences in the interval between two 
solar sankrauUs or, which is the same thing, between the commencements of two 
solar months. Following the principle first laid down, in the words italicized 
abovtf, both the lunar months occurring in such a case in the interval between two 
solar siinkrantis receive tho same name, the first being called adhiku or intercalary, 
and the second n'ijn, or true. Intercalary lunar months are to be found in many 
calendars other than tho Indian, but the Indian calendar has for many centuries 
rigorously enforced the princijtle stated above in determining the naming of 
intercalary or adhihx lunar months. As an adhila lunar month is of freiiuent 
occurrence, seven such months being due in the course of 19 years, it follows that 
the solar month, which is ordinardy an item neglected in civil reckoning over the 
greater part of India, is novertlioless indispensable in oi'der to ascertain whether 
there will Vie an odinka month in a particular year. And since the intervals 
betw<*en the same solar months are not the same according to tho different 
siddhautas, it also follows that when there is an adhika month according to one 
siddhanta, there may not bo an adhika month under another siddhanta- In the 
list of lunar months furnished in the section of the Eye-table now under considera- 
tion, No. 18 Chaitra is shown as a recurring month, but this is simply given as 
an example and, in practice, any lunar mouth may in turn be an adhika or 
intercalated month. 

Evk-tarlk, section b4 — Increase in days (1) of lunar month, 
and (2) of sun’s anomaly. 

41. This line of the Eye-table merely gives multiples from 1 to 13 of 29 5306 
days for each lunar month. The use of this line will be understood when we 
come to calculate the sun’s anomaly at a particular moment (paragraph 64,. 
page 17 below). 

Eye-table, section C . — Increase of moon’s anomaly udien the interml heln'eett, 
Mesha sankranti and the first neu: nioOn in the solar year is 0*00 day. 

42. Tho length of the synodical month, or the interval between one new 
moon and the next is 29‘5306 days, whereas the length of the moon’s anomalistic 
month or the month which determines the irregularities in the moon’s motions, 
is 27 5546 days. The difference between these two periods is 1*976 days 
and this differmice increases from month to month. The moon’s anomaly at 
the commencement of each solar year is oiitained by adding the quantities in 
sections na and p of the Eye-table. This anomaly is then increased by tlie 
interval between the commencement of the solar year and the first new moon in 
the solar year, for which purpose wo add the quantities in sections 1 and O in 
tbe Kye-tablp as shown in the illustrative examples. We have now got to the 
moon’s anomaly at the first new moon in a solar year. If to this quantity we add 
one of the quantities in section C of the Eye-table, we get the moon’s anomaly 
at tbe coinmoucoment of the various lunar months in a given year. Section c of 
the Eye-table is, therefore, an important datum for calculating the lunar anomaly, 
and we shall duly make use of it for that purpose later on page 17. 

Eye-table, section d. — Tithi equivalent in days. 

48. In the Indian calendar system the days are ordinarily reckoned, not from 
midnight to midnight as in the European calendar, bu|i from sunrise to sunrise j 
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and further, the lunar mouth of 29*53 days is divided into 30 tithis, so that 
each tithi is not exactly one day, but *9843 of a day. A tithi may end at any 
part of a day and in theory, in order to know what is the tithi at any moment of 
the day, it is necessary also to know what tithi came to an end that day and 
when it came to an end, and what tithi is I’unning at the moment in question. In 
practice, however, and for most purposes of civil reckoning, the tithi for a day is 
fixed by that tit1d which was current at sunrise of that day and no account is taken 
of any other tithi that may commence during the day, except for astrological 
purposes. Hut the complications connected with tithis do not end here. It has 
already been observed that the Indian calendar takes account not only of mean 
periods of time which, properly speaking, should be the sole basis of civil reckoning 
and which, in all probability, did exclusively govorn the Indian cahuidar in anciimt 
times, but also of the ncinal ending moment of a tithi, a month, a year and so on. 
This minute concern about aclual ending moments is peculiar to the Indian 
calendar and necessitates constant roferenco to a paucliungaor Mfihomoris in which 
the ending moments have been previously calculated. 

44. The ending moment of a, tithi is the moment at which the moon is removed 
from the sun by an exact multiple of 12 degr<>es. Tlie moment when the moon is 
exactly 12 degrees distant from the sun, called in European astronomy an elongation 
of 12 degrees, is the ending mommit of the first tithi ; similarly tlu' second tit hi ends 
when the moon is exactly 24 degrees from the sun, and full moon is the moment 
when ttie moon is ISO degrees from the sun, no., when it is exactly (qiposilc to the 
sun in the heavens. 'I'he determinalion ot the moment when t he nioun is in eacli of 
these several positions is a tedious astronomical process wln<rh, in modern astro- 
nomy, can be accoinfiliehed only by moans of a nautical almanac ; nautical 
almanacs are in fact being used extensively by Indian ])!itichai:g)im-rnakers of 
the present day who follow the so-ealled Drig-ganita system which, however, is 
no system at all of I/idinn astronomy, but is a conventional namt' for a system 
based on a European or American nautical almanac. Tiie exact modrrn astro- 
nomical process for determining a tithi would rc'quin' the employment of quite a 
largo number of equations, some of them very minut,o and very coni})U<!a1<‘d in 
character; but the Indian calendar has for a long time used for the determination 
of tithis only two equations, yiz., one depending on the moon’s anomaly and the 
other on the sun’s anomaly. Hoth these e(]uations are also used for yogas, and 
one of them, the moon’s equation, is nsotl for nakshutras. Similar ecpiatioii.s, 
called the annual parallax and the anomalistic ecjuation, nr<< used to determine the 
exact position of planers in Indian astronomy (Table IV). 


Eye-takli:, sections e, f, g.— 4/oea’.s- rqwitinn of iho ernfrr and luoon’.'t 
anomaly in days and, drcimals of a dny. 

45. In th('se portions of the Eye-table wo are eonfronted directly with the 
equations of the moon Iasi mentioned. These ycpiationa are expressed to two 
decimal places from -dO to -41 in the case of titliis; from *00 to ' iB in the cas<' 
of nakshatras ; and from 'ttO to -35 in the case of }ogas. If these equations 
were carried to four places of decimals, as they must be when we wish to ascertain 
the ending moments of tithis, nakshatras and yogas in pa, las as well as ghatikas, 
we would need muc-h more c.xtoudod tables, whieh are given in a later portion 
of the Eye-table (pages 171 to 19 4 below). Eor practical purposes, even of accurate 
calculation, in Indian epigraphy and in Indian history, wo <lo not need to use 
more than two places of decimals of a. day, and that is why tlio Ephemoris gives 
the ending moments of titliis and nakshatras to two decimal places. 

46. In order to know what equation to apply towards the determination of 
the ending moment of a ))articular tithi, nakshatra, or yoga, we must know the 
anomaly of the moon at that moment. The anomaly of the moon is first of all 
given for the corameucoraent of each solar year (vide sections m and p of the 
Eye-table) and to this quantity we add the successive periods of time which 
wid bring us to any given moment in the year for which we wish to know the 
tithi, nakshatra, or yoga. In other methods for the verification of the Indian 
calendar, it is usual to express the anomaly of the moon or of the sun as so 

4 
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many degrees from perigee or apogee. In order to simplify calculation, however, 
all anomalies are expressed in the present work in days and fractious of a day 
360 degrees being equal to one anomalistic month of 27 5545 days in the case 
of the moon, and one anomalistic year of 3U5‘20 days in the case of the sun. 
The reckoning of the anomalies in the present work is always from perigee. 
The anomaly of the moon at any given moment having been ascertained in days, 
we have to find from sections e, f or g, of the Eye-table the corresponding 
equation, with its appropriate sign, and apply it according to the rules given 
in the illustrative examples. 

Eye-tabi,e, suctions h, i. — 8uii,'.v equation of the centre and sun’s anomalu 
in days of the solar year, for tif/iis a,nd yogas. 

47. For tithis and for yogas we requiro the sun’s equation as well as the 
moon’s, and sections h. and i of the Eye-table give us those equations. As the 
sun’s equation does not vary, except in the third place of decimals, for a whole 
day, the anomalies at pages lot, KiO, 1()(» are given generally in whole days of 
the year, except where the equation i.s at a minimum or at a maximum, in which 
case the exact fraction of the day for which the minimum or maximum is 
appropriate is also indicated. Tn the extended anomaly and equation tables which 
are printed at pages 177, 17(S, IH."), 1M(>, 19.5 and I 9 f below, sun’s anomalies are 
given to two places of decimals of a day, and sun’s equations to four places of 
decimals of a day. 

•18. The 0 day of the sun’s anomaly is properly speaking the day and moment of 
the day in a year when the sun is at perigee exactly (Special Sun-Table 1, page 7S 
below, ools. (), 12 and i8). Now ihesun’.s anomalistic position on any given day of 
the year is practically the same, whatever year may be under consideration, and 
thorofore, the sun’s ei] nation tables in the present work merely give for each 
day of the solar year the corresponding equation, viz., the equation of the 
anomaly correspomling to the day. fn the Arya siddh.anta this assumption 
IB quite correct; in the Surya suldJuinta it is very nearly correct; but in the 
llrahma siddhanta and the Siddhiinta ^iromani, while the table of anomalies and 
equations is the same, a correction in the number of days of the sun’s anomaly 
has occasiojiiilly to be made, as indicated in the illustrative examples under the 
Siddhanta Sirdmani Eye-table. Tlie explanation of these variations belongs 
properlj' to a, more ailvanced portion of the present work. (See Chapter IV, 
paragraphs 189 to 191, page 75 below.) 

Eye-taiii.e, section j. — perpetual ireek-day almanac for Hie. Earopean calendar. 

49. The week-day is the meeting ground of the Indian and European 
calendars, and whatever date we may be engaged in investigating, it is generally 
mseful, and almost invariably indispensable, to know what was the week-day of 
that date. This information hhs to be found as ipiickly as possible, but at 
the same time accuraiely. The Indian method fur ascertaining the week-day is the 
primitive one of dividing by 7 the ahargana or number of days which have elapsed 
since 0 Kaliyuga. .Many good methods have been designed and published in 
modern times for ascertaining week-days, and Eye-table j has been selected as 
lieiug tlie best of them. It consists in tk.e addition of four figures, viz. (1) 
a con.il.ant for the century, (2) a constant for the odd years in a century, (3) a 
constant for the mouth, and (4) the day of the month. The example given 
in section j of the Eye-table, viz., “ Find the week-day of 26tli January 1844” 
will illustrate the ordinary use of this perpetual almanac for A.D. years. For a B.C. 
year, e g., the 16th of .March 44 B.C., since B.C. years are reckoned backwards, we 
must first of all turn the B.C. year into the forward year of a particular century. 
In this case 44 B.C. is the 57th year of the century beginning with 101 B.C. 
[Centuries B.C. always begin with 101, 201, 301, etc., and not with 100, 200, 300, 
etc.] Then we pirooeed to find the constant for the century lOl B.C. which is 0 
and add the constant for the year 57, for March, and lastly 15, i.e., 1 -|- 2 -f- 15 = 
18. This, divided by 7, leaves as remainder 4, so that we know that the week- 
day of 15th March 44 B.C. was a Wednesday. 
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50. An im})ortant warning has, however, to be given in regard to week-dajs 
in B.C. years. So far as is at present known, the onl^’ people who observed 
week-days in B.(h years w<ire (1 ) the Assyrians, Babylonians and Egyptians whose 
week-days do not, however, figure in any known liistory, (2) the (Jhaldoans who 
practised astrology in the (Irecian and Roman States and (d) the Jews who a})pear 
at a very early time to have borrowed the week-day reckoning from the tJhaldeau 
peoples with whotu they were associated. Th*; Romans and (IreekvS, throughout 
the period of the classical literature which has come down to us, do not seem to 
have had any practical knowledge of the week-day, except thattluy knew that the 
Sabbath or seventh day of the week was a day of rest, among tlie Jews. One 
solitary* reference to a planetary week-day, and that by tlio fjatin poet Tibullus 
who wa.s a student ot astrology, is all the evitltmce that tK'curs in an}' context 
showing that the Romans of the first century A.D. pos-esscd an acquaintance 
with week-days. The Homans as a rule observed the inin(ll/4(ie or every ih.h 
day as a market day, and their month was divided into thi’ce uno(]ual portions 
by the Kalends, Nones and Ides. At what epoch the Hindii.s became ac(]uaiuted 
with the week-day is an interesting but ob.scnro’ point; but since it came to them 
from a Graeco-Roman source, during Chnstian times, and .subseipient to 
Ptolemy’s date (middle of second century A.D.), as we know from Indian 
inscriptions and other early roferences to the weck-iiay in Indian liteiatiirc, and 
also from the very few week-dat s which have conn* to light in Indian inscriptions 
and records bet ween the fifth and eighth centuries A. I)., we may presume that the 
week-day was not in common use in India before tlu' eight li century A .1). and not at 
all in use before the fifth century A.D. In the rather keen controversy on this 
subject, which i.s one of constant recurrence in Indian iollrnill.■^ and ne\vs])a|)er'<, 
it IS of importance to bear in mind tlnit, while the original planetaiy week-day was 
an instrument of Chaldean astrology and as such known to Greek and Roman 
Uiuli'nt'f of asfrologi/ m the conhirg /,/i,e Cfirislian ora, the practie.al use of 

the week-day for civil reckoning was probably duo to tin.' exigencies of early 
Christian usage, which found in the week-day a convenient means of naming several 
important days in the Christian liturgical year, such ns Holy TMmrsday, (iood 
Friday, Holy Saturday and Easter Sunday. T’ho earliest references to the we(*k- 
day, as an item of cirU reckoning, are, in fact, to be found in a well-known 
passage of the Christian Apologist and Mai tyr, St. Justin, in the Hrst qnartiir 
of the second contuiy A.D. Wo next find the week-day mentioned, as an lustitiitiou 
currently iamiliar, but of recent origin, by Dio Cassius, a Greek historian of the 
early Roman Empire, about A.D. 225. Dio (tassius also gives an explanation ol 
the order of week-days, which is identical with the explanation given by the 
Indian astronomer Varaliamihira. By the time of Con.stantino the (treat (Ix'giii- 
ning of the fourth century A.D.) we find the we'‘k-day in connnon use in the 
Roman Empire for describing Christian feasts and festivals. This vva< precisely tlio 
epoch at which the Guptas were in powi.T in India, tlio epoch at whicli Greek ideas 
of astronomy, mathematics and medicine flowed freely into India, and tlie epoch 
probably a.t wliicli tli(“ week-day bi'gan for the first timv; fo make its appearance 
in India. Between the time, however, of the fir.st appoaraiico of an idea like 
that of the week-day in any country and its coming into general use, then* was 
bound to bo a fairly long interval of possibly t wo or throe centuries ; and wo mav 
note that so late as the tenth and eleventh ceuturies A.D., inscriptions in (feylon 
are still wanting in week-days 'I'ho jiractical conclusion to be drawn from these 
various data i.s that it is vain to look for an allusiqn to a week-day in any litm-a- 
ture. Eastern or Western, in any century B.C. and that any alh-ge.! tind of such 
an allusion must bo examined very (U'itically. It is characteristic that the 
very first reference in any history, sacred or jirofaiie, in which the \veok-da\ 

♦ Di . .1. K. Farqnhttr Bditor of th(» “ llelij/ions liifo of Indio” anti ot)i(w aorieK* haw drawn the antiioi*« attoiition 
to » qraj^iio (n* WTiting (oi u wall, (iincovorod in r<niiain« tif Pomjxdi (wliioh wqh hunod A,l). 7D 

by a voloanio eruption), Hurt quutod in ^c/f»a.7KJ.rf'Zi/\ A'<t>ono)nv in the Old Tatameni (i905), p. IBfi <jraifi(o 

is BuppOBod io have baen t ho work of a Roman slave and consinta of pix linew Hcrat^'liod m t lie lollop ibk order ; 
Satnrni^ TiWiac, Martin^ Jovm, Veneiia , each line otmaistinj^ of the name ot a week day in f.iifjo. Tin ondHwion 

of I Dies] Mercurtii (Wednesday) in this enumeration is curious 'Ihe writer may have one of the siudenta 

of astroiogy who, as presumed in the text supra, w^*r 0 uoqiminted witii week-days in the firMt ceid ury \.D snd he may 
have written down the weok-day » on a wall to a«smt his memory, and at the same time failed to recall oiit^ day. Tlie 
-discovery shows that week-days were known in the third quarter of the first century A 1)., hut it by no means 
proves that tho week-day was then used aa on item of ciiit/ reckoning of time. The place assigm^d to Saturntf 
foUowin , the Ohaldean order, is significant and points presumably to the astrological character of the f/raffikf. 
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has played a part in chronological investigation, is in connexion with the exact date 
of the Last Sapper and the Crucifixion of Christ. By means of the week-days, 
occurring in the ffospel narratives of the New Testament, we know that these events 
must have happened in one of three years, A.D. 2t), A.D. 80, or A.H. 3^, although 
it will always remain a disputed point in which of the three years these events 
happened. Enrijcl. Jtrit., 1 1 <A, t‘dition. Art., “ Bible Ghrenol tgy, New Testament,” 

51. A JSIota Bene in section j of the Mye-tablo draws attention to the dates 
when the Old Style of reckoning ceased in the different parts of Europe, as well 
as to the date, l4th Septemhei’ 1752, when the New Style was adopted by Act of 
Parliament in the United Kingdom. 

Bvk-tabi.e, sKimoNs k, 1, m, n, o, p- 

•")2 Those sections of the Kye-teble furnish three items of inform.ation which 
must form the first step in any Indian chronological reckoning according to the 
author’s method. For any such reckoning we want to kno.v (1) the exact moment 
when a solar year commenced, for which purpose we consult section k, adding 
to a figure in that section a quantity in section n when necessary; (2) the exact 
moment of the first new moon in the particular solar year with which we are 
concerned ; this is given in section 1 of the Kye-table, to which we add, when 
necessary, a quantity in section o, deducting again, when necessary, once or twice 
29'530t)days ; (8) the moon’s anomaly at the commenei'ment of the solar year, as 
given in section m, to which a ipiantity from section p should be added for odd 
yi'ars in a century. In applying sections m and p, however,. it should be remom- 
bi'rcd that the moon’s anomaly, to be at all useful, must also bo reckoned up to the 
first new moon in the sol.ir year, tor which purpose the quantities in sections 1,0, 
m and p should be added together. Just as sections k, 1 and m give certain 
information for the first yt'ar in a eontury, si'ctions li, O and p give the same 
information for all tlie odd years of a century. 

A PIlACTlOATi ILl.USTRATtON OK THE EyK, -TABLE. 

53. This is a coiivoiiieui stage at which avo may introduce a simple example 
illustrating the most usual jirocesses of reckoning iu the I ndian calendar. 'I'lio 
earliest example, so far as is now known, of a well-authenticated week-day in Indiau 
inscriptions is tlie Kran Pillar Gupta lu.scription, wliich quotes “Thursday” as 
the week-day of tho “ 12tli til hi in the bright half ol the lunar month of 
Ashadha” in a year corresponding to A.D. 4i''4. We shall now show how the 
Eye-table, stiidii'd tlius far, enables us to calculate the exact English equivalent- 
oi thi.s date and also to verify the fact that it was a Thursday. We make the 
calculation according to tho Surya siddhmita E\e-lable wliicli in all probability was 
tho siddhantu (in an early form) tliat was used in tlm actual reckoning r< corded 
in tho inscription, 'riio reader will save himself a good deal of future trouble by 
carrying out oarefully the processes indicated below. Section k of the Eyo-tnblo 
tells ns that in A.D. 4O0 the .stilar year commimced on idareh 17 •48569. Section 
n turther shows that for ^4 odd jears of the eontury tho fraction to be added for 
determining the eoinmencement of tho solar year is *73554. Wo know, therefore, 
that in the javr A.D. 484 the Indian solar year eommeneed, according to the 
Surya siddlulnta, on March l7'4H56y •78554 — - March ]8*22123. Similarly, 

sections 1 and O tell us that in the year A.D. 400 the first new moon in the solar 
year Avas removed from the commencement of the year by 23'844(i6 days ; to 
which w(' add, from section O, the interval of the first now moon in the solar year 
corresponding to 84 years which is 0*54533 of a day. The two quantities being 
added, we infer that in A.D. 484 the interval between the commencement of the 
solar year and the first new moon in tho same solar year was 23"844()G -f- 0*54533 
24*38099 days. The same process, performed with the aid of sections m and 
p, informs ns thatin the 3 n'ar 484 A.D. tho moon’s anomaly at the commencement 
of tho solar year was 21*75*_'28 -+* 13*46585 -- 45*21813 days, (’onsequontly the 
moon's anoiniily at the first new moon in the same solar year must have been 
45*2181‘> -p 24*38999 = 59*60812 days. Subtracting from this, two full 
anomalistic months (Eye-table d.) 55*1092 days, we have, as the age of the moon’s 
anomaly at the first new moon in the solar year A.D. 484, 4*499 days. 



OHAP. II. — ETK-TABLES ; PIUCl’lOAL ILLnSTlUTION ; I’AEA. 54 


17 


54. We have now to carry on these reckonings to the 12th tithi of AshSdha 
month, for which purpose we have to add (1) 69‘0t)12 days actMirding to section 
b of the Eye-table for Ashadha month, (2) 11*8122 days for tlie ending moment 
of the 12th tithi according to section d of the Kye-tablo, and (8) 8*952 days 
(section C of the Eye-table) jp/ws 11*8122 days for th»' incroast' of the_ moon’s 
anomaly from first now moon in the solar year to the 12th tithi in Ashadha 
month. The English ©(juivalent of the date of the mean tithi wo are in search 
of is given by March 18*22123 (the commencement of the Indian solar year 
A.D. 484-85 — seotionn k and n) j'/ws 2t*3891>9 days (interval between com- 
mencement of solar year and first new moon in solar year — sections 1 and O) 
plux 70*8734 days (interval between first new moon in solar yt'ui- and 12th 
tithi of bright half of Ashadha mouth — sfctions b and d) = klarch 1 13’4-'4G, 
which by section q of the Eye-tablo is eijiial to *4840 day on Jiino 21 A.D. 384. 
The sun’s anomaly at the ending moment of tlu* mean tithi that we are in 
search of is given by 24*8899 days (interval bot.woon tlio commencement of the 
solar year and first new moon — columns 1 and o) /'/ws- 70*8734 <lays (interval 
between first now moon in solar \o.irand end of lith fithi of bright half of 
Ashadha mouth — section y or sections b and d) • 95'2(>33 liays. According to 
the extended (four decimal places) sun’s anomaly table iu the 18rir\a siddhanta Eye- 
table, section h (p- 177), the equat ion for a sun’s anomaly of ‘.15*2G daj's is — *0454 
day. 3'Iie moon’s anomaly at the mean omling moment of the 12t.li tithi of tho 
bright fortnight of Ashiujha month is giVmi by 4*1-99 da.ys (the quantity alriaidy 
arrived at for the moon’s anomaly ar the first new moon in t he solar year accord- 
ing to sections 1, m, O ami p), pOw i5*7G4 days (the increase of moon’s anomaly 
up to Ashadha sukla or bright fortnight, 12th tithi — columns C and d of Eyo- 
table) — 20*2G3 days. Holoro using this moon’s anomaly w<' hav(i to add to it 
algebraically th(' sun’s eijuat ion already arrived at for the da.y in quest ion, viz., 

— *0454 day, and we obtain, as the net moon’s anomaly fur the given moment, 
20*218 days. With this result we go into the moon’s anomaly am! equation table 
(four places of decimals) in the Surya siddhanta 10 ye-t able, section e (p. 172;, and 
find that the moon’s equation for 20 21 8 da^’S is-|-* 1138 day. Wo now add algebrai- 
cally the sun’s and moon’s equations obtained from lh(‘ anomaly t.ahlos, viz., 

— *0454 day -f- '4-138 day, to the ending moimmt of the mean tithi in English 

time already arrived at, viz., March 113'4'-1G. 'I’he net- result is March 
113*4846 -j- *4138 — •04.")4 — March 113*853)0. W'.* know from section q of 

the Eye-table that March 93 is cijual to Jnm* I, so that March 1 13 is eipial to 
June 21. We know also from section r of the Eyo-table that *8.5i'() of a day is 
equal to 51 ghatikas and *0039 of a day is equal to 1 I pains; so that *8530 of a 
day is equal to 51 ghatikas and 11 palas. Aeeonhng to section j of tlio Eye- 
table, the W(‘ek-day of June 21, A.D. 484, is giv'en by the formula (2 -f- 0 -}- 3 
-f- 21 ---) 26 -r 7 ; the remainder in this division being 5, we know that the week- 
day was the 5t.h day of the week, or Thursday. AV'o e.onclmh) that, the ending 
moment of the '2th tithi of the bright fortnight of lunar Ashadha month in 
the year A.i). 484 85, referred to in tlie Eran Eillar Inscription, was 'I’hnrsday, 
2lst June A.D. 484, 51 ghatikas and H palas after m< an sunrise. 'I’lu' we(>k-day 
is found to b(! correct and wo know the exact English month and date corre- 
sponding to the tithi ill question. All these processes may bo shortened a good 
deal when the student i.s familiar with the different jiortions of the Eye-table, but 
the example, thus given in <lotad, will satisfy him that it is possible, without any 
high mathematical powers, to arrive at the absolute ending moment of a tithi, 
correct to four places of decimals, with the aid of the Eye-table only. It may 
be noted, also, that the ending moment of this particular tithi, uccoidirig to the 
different .giddhantas, has been worked out most carefully by an eminent Indian 
authority, the late Mr. Sankara Balakrishna Diksbit in the Introduction to Dr. 
J. F. Fleet’s Gupta Inscriptions (p. 157), and the result above arriveil at is exactly 
that reached by Mr. Diksbit at the end of a much longer process which he has only 
partially indicated, whereas by the present method the student is able to reach 
the same result finally by a known method of simple calculation. Mr. Diksbit 
also calculated the ending moment of the same tithi according to other 
siddhantas and his results given below may be verified by the student according 
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to the different Bye-tablos furnished in this work. They will be fully expounded 
in Chapter IV of tliis work (paragraphs 208 and 209, page 87 below). 

Binding MomevU of ihe 12th iithi, bright fortnight of Ashddha in A,D. 484-85 — 

(1) Siirya siddhanta : A.D. 484 June 21, 51 ghatikas 11 palas after mean 
sunrise. 

(2) First Arya siddhanta: A.D. 184, June 21, 49 ghatikas 48 palas after 
mean sunrise. 

(5) Brahma siddhanta: A.D. 184, .lune 21, 50 ghatikas 15 palas after mean 
sunrise. 

(4) Siddhanta Siromani : A.U. 484, June 21, 58 ghatiikas 21 palas after 
mean sunrise. 

Eye-table, section q. — Day.s counted fro)n March 1 arid day ^ counted from April 1. 

55. The reader who has attentively followed the explanation of sections k, 
1, m, n, O, p, and the illustrations given thereunder will have seen the practical 
use of section q of the Bye-table. In arriving at the English equivalent of any 
Indian dat(», wo have to count days from the commencement of the solar year. 
Running the eye down s(;o-tion k of any of the Eye-tables, the reader will notice 
that, while at the beginning of Xaliyuga the Indian solar year began on the 15th 
of February, by the time we come to A.D. 400, which is practically the earliest date 
that can possilily be verified according to the details of the Indian calendar, the 
Indian .^olar year now (i.o., in A.D. 400) commences on (1) 17th March, according 
to the Surya and Arya siddhantas and (2) 1 6th March, according to the Brahmsi 
Biddluinl.a and Siddhanta Siromani. The commencement of the Indian solar year 
is then rettirded at the rate of one day for every century until 1 752, when the intro- 
duction of the New Slyle into the British calendar carries forward the English equi- 
valent by n days at or.ee; and from A.D. 1 75.3 forwards, down to our time, the Indian 
solar ye.arhas alway.s commenciM in April. Now section q of the Eye-table enables 
us to calculate readily the English month and date corresponding to a certain 
number ol days counted from 1st March or 1st April respectively. Example: — 
Given that an Indian solar year commenced on the 18th of March and that the 
ending moment of a particular tithi was 345-5 days from the commencement of 
the Ind ian .solar year ; required to know the English date. Answer: — ^]\Tarch IS 
-f 345-5 — March 363-5. By section q of the Eye-table, March 338= February 1 ; 
therefore March 363,-5 which is 338-1-25-5 = February 1 4-26-5-- February 26-5 of 
the following English calendar year. In reckoning days from Api-il 1, wo have 
to remember f.hat in a le.ap year April 336 is e(pial to March 1 of the following 
year as shown in section q of the Bye-table, whereas in an ordinary year April 
336 is equal to March 1 of the following year. Thi.s means of course that, if there 
is a leap year in the year following April 1, that is in the next calendar year, then 
April 336 is equal to March 1 of the following year. 

Eye-table, section r.' — Ghafihis and pa Ian. 

56. This section gives the ghatikas and palas corresponding to the decimal 
parts of a day. The section is so constructed that any decimal part of a day, 
down to four decimal places, can be interpreted as an exact number of 
ghatikas and palas so as to give tho exact equivalent in Indian time. An ex- 
ample of this has already been given by translating -853,0 of a day into ghatikas and 
palas (51 ghatikas 11 palas). It should be noted that the division of the day into 
24 hours has been known in India only since the introduction of the Greek 
(Ptolemaic) system of astronomy and astrology, that is, since about the 5th cen- 
tury A.D. and that Indian time is always expressed sexagesimally, i.e., in ghatikas, 
each ghatika being the sixtieth part of a day, and palas, each pala being the six- 
tieth part of a ghatika. The occurrence of an allusion to “ hora ” either as a 
lagna or as the 24th part of a day furnishes, as was noted by the late Dr. Burgess 
in his contribution to the Journal of the Royal Asiatic Society (1893), intrinsic 
evidence that the work must be subsequent to the introduction of the Ptolemaic 
astronomy into India. A practical application of this observation is furnished by 
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the reference to the hora in the text of the ancient Tamil Grammar, the Tulh'ip. 
piyam, Foruladikdram, Ka/aviyal, verse 186. 

LBestpi/x QsuT(^^a;i itir^i 

Qeiir(i£dami SifiQatrrdSsoieu. 

Trandation. 

“In Ka/aviyal, i.e., the pre-Aryan marriage rule, 
the man is not obliged to abstain during prescribed 
days and hours or lagnas (as in the Aryan rule).” 

The occurrence of an allusion to the hora in this text shows that notwith- 
standing all that has been stated to the contrary, this part of the T<)lh~>ppti,aiu 
could not have been composed much before the sixth century A.U. 

Tabl(‘ VI in this work may bo referred to when the reader wishe.s to convert 
any fraction of day, without loss of time, either into ghatikas and palas or into 
hours, minutes and seconds, and rice rerea. 

Eve-'I'ablf., sfctioks S, t, U. — Nalcrliatras. 

57. These sections of the Rye-table give all th»‘ information tlmt is lu'cessary, 
ill addition to what has Ix'en sot out already, to eiiabh' us to calculate the ending 
moments of nakshatras. The scheme of nakshalra.s is diflerent m the Siirya and 
Arya siddhantas from what it is by the Brahma siddhantaand Siddhanta Siromaiii. 
In tho two former siddhantas the nakshatras have equal spacesgif 1 :> degrees 20 
minutes each, whereas in the Bralima siddhanta and Siddlifiuta Sirdrnani the nak- 
shatra intervals are either one day, or half a day, or one and a half days, and in one 
case (Abhijit) one-third of a day. But tho principle by which the ending moments 
of nakshatras are calculated is the same under all the siddhantas; that is, each uuk- 
shatra is normally attendant on a particular tithi, and tlie ending moment of a 
uakshatra cannot be separated from tho ending moment of tlu' tithi on which it is 
attendant by more than a certain maximum interval. Accordingly, in section s 
of the Eye-table, under each lunar mouth, are given the shortest intervals between 
the new moon of that month and the ending moments of tho various nakshatras 
belonging to that month. What tho actual interval will bo in a given year will 
depend on the use we make of sections t and U of the Rye-table. 'Phero is a 
tixed relation between tho distance of tho first now moon in the solar year from the 
commencement of that year and the interval by which tho ending moment of any 
nakshatra during that year can be ])rolong<Hl beyond the normal moment of occur- 
rence of the nakshatra shown in section S of tho Eyo-table. In tlie 
year A.D. 1921-22 tho first now moon in tlie solar year was 24’28 days distant 
from the commencement of the solar year. Supposing we want tlu' mean ending 
moment at which nakshatra Uttara Bhalguui (No. 12 nakshatra) ended in 
Phalguna mouth in the year 1921-22; section t of the Rye-table tells ns that 
when the first new moon is 24 days distant from tho commencement of tho solar 
year, the nakshatra intervals throughout the year are prolongi'd by ()'41 day. 
Section 11 of the same table tells us that for *28 of a day added to the 21 days we 
should Huhtraef. ‘02 of a day from 0’4I, that is for this particular year the 
nakshatra intervals shown in table S were all prolonged by 0‘89 day. Goiiso- 
quently the ending moment of Uttara Phalgimi nakshatra in Phalguna month 
A.D. 1921-22, which, according to table S, should occur 16‘33 days after the now 
moon beginning Phalguna month, occurred in the year 1921-22 aftiT an interval of 
1 5'3B -f- -0‘39 = 16’72 days from the new moon lieginning Phfilguna month. From 
Table II of this work, p. 276, we know that the new moon beginning Ph&lguua 
month in the year 1921-22 occurred on Sunday, February 26*59; so that the 
nakshatra Uttara Phalguni in that mouth ended on February 26*59 -|- 15*72- 
February 42*31 = March 14*31, A.D. 1922. This was the ending moment of the 
iiicayt. nakshatra according to Siirya siddhanta. If we wish to know the actual 
ending moment of the nakshatra, the easiest method is to ascertain the anomaly of 
the moon corresponding to 15*72 days from tho new moon beginning t^halguua 
month. The nakshatra equation of the moon’s anomaly of this moment i.s given 
by tho appropriate table of nakshatra equations of the moon in tho Rye-table, 
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section f, pji. 157, 158. The exact process of arriving at the actual ending 
moment of a nakslmtra i.s not given here because it will be generally found 
advisable to use the abridged process which is indicated in the illustrative 
examples under each Eye»table. 

Evk-tacle, sections V, W end x. — SJiorlesf. interval, in daya from 
new moon to ending moment of each yoga, 

58. This is the last portion of the Eyo-table proper and shows how the 
ending mon ent of a yoga is to l)e ealculatorl. The principle is 1 he same as for 
nakshatras, i.e., tliere is a normal moment of occurrence for each yoga, determined 
vv'ith reference to the now' moon which commences each Innai* month ; to this 
normal moment of o(!curronce we have to add the period of retardation determined 
by sections W and x of the E ye-tablo — only the retardations are longer in the case 
of yogas than in the case of nakshatras, the maximum being 4TJ days under 
yogas Hgaimst a maximum of 2’21 days under nakshatras. 

The yoga is noli a very important eleraenl for the purposes of the epigruphist 
and tin* chronologist. 'I’he relerences to it in inscriptions and literary records 
are not many and are confined to the later centuries for which we generally have 
other means of verification in Vikraraa and 8aka years. The yoga itself is an 
artificial (ronception in Indian astronomy, a yoga being supposed to be the joint 
sjiacH which would be travelled by the sun and the moon in a given period of 
time, sujiposing that these bodies travelled in oi>posito directions instead of, as they 
actually do, in the same direction. Consoqnontly, just as the tithi or the natural 
elongation of the moon is the ddlermioe between the positions attained by the 
moon and sun at a given moment in the hejiveus, the yoga or the artificial combi- 
nation of the two motions is the lictitioiis space which would h(> deseribod by the 
euii and the moon if they were travelling from new moon to new' moon in 
opposite directions instead of in the .':ame diri'ction. In the sujiposed ease the 
sun and the moon together would do iho -‘iCU degrf os of the I’cliptic. in 25’42 days, 
and the length of the yoga month is therefore 25'42 days. These 25-42 days are 
distributed among 27 yogas just as the iiaksliaira montli of 27-58 days is distri- 
buted among 27 nakshatras, and the ending moment of each yoga is dettrminod 
accordingly. A i-efereuco to a yoga in a literary work or an inscription neces- 
sarily imjilies that the framor of the record fixed the position of the yoga wdth 
refer* nee to a panchanga, for he could not pc)^slbly have feuiid a yoga by 
reference to the actual position of llie sun and the moon in the actual heavens 
except by a circuitous ])nicess of calculation; and hence the investifatiou of 
yogas is a matter of altogether secondary importance' in historical and chrono- 
logical research. 

Eye-tatilic, section y. 

59. For purposes of reference, since it' will he frecp.iently required in con- 
nexion with Table 11, a sictioiiyis added to each Flye-table, showing (1) the 
collective duration in day s from tlie first new moon in the solar year up to the 
omhug moraeiit of each tithi in every lunar month, and (2) t ho increase of the 
moon’s anomaly uji to the end of each mean tithi ; this increase has to be added to 
the moon’s anomaly at tlie first new moon in tln' solar year. It should be 
remembered, when using this section y^ that an adhika month adds one to the 
number of lunar mouths in a yi'ur and that for instance in a year in which Ashadha 
is adluka, the collective duration up to tlio end of a tithi in Bhadrapada month 
should be looked for under Sravana in section y. 

The reader should accustom himself to think of lunar months as well as ol 
nakshatras by their rnimbor; and in a year in which No. 4 mouth is adhika, 
^luvaiia which is ordinarily No. 6 month will become No. 6 and information 
regarding tithis and nakshatras in that month should ho looked for in sections y 
and S under ordinary No. G month (Bhadrapada). This is why every month column 
in the tables of nakshatras and yogas (sections S and v) is headed “ ordinarily.” 

Whether a particular year contains an adhika month and what that month is, 
can always be readily ascertained from Table II (pp. 200 to 279). 
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CHAPTER III.— EXPOSITION OF THE ELEMENTS OF INDIAN 

CHRONOLOGY. 

Section i. — The si/norfv-al mimth and the Indian solar near, 

60. Astronomical constants. — A regular treatise on astronomy always closes 
with, a chapter on astronomical constants, viz., thoso elements of calculation which 
are of use in preilioting astronomical evonts. A treatise on astronomical comjni- 
tation must begin, not end, with astronomical constants. 

61. First astronomical constant —The moon’s sjinodical ‘monih. nr lunation . — 
The first astronomical constant in Hindu astronomy is the moon’s synodical month 
of 29| days. The exact length of this period, according to the Suritn, svldhanta* 
is 29'.'>305«7946 days. The ancient Hindu astronomers purposely calculated this 
period to what we should now call nine places of decimals in order that there 
might be no error even after thousands of years. The period fixed by modern 
astronomy does not differ from the above in the first, six decimal places, and as 
*0000008, the actual difference, is of a second, it follows that the differonco 
between Eurojiean and Indian astronomy in e,000 years or 61,844 synodical 
months may amount to 4,260 seconds or a little over 1 hour and 1 1 minutes. In 
practice the difference between the European and the Indian computation of now 
moons is very much less. 

62. What is a .synodical month ? — A synodical month or lunation is the inter- 
val between one new moon and another. It is not the period in which the moon 
travels once round the earth, but the period in which the moon gains one complete 
revolution over the apparent or visible motion of the sun. 

The moment of new moon is the moment when sun and moon have the same 
longitude, i.e., are at the same distance measured from a fixed point in the heavens. 
When once this moment is past, the moon resumes her journey at tho rate of 
about 18 degrees a day and the sun resumes his at the rate of about one degree a 
day. It follows that the moon gains twelve degrees over the sun in a day and 
therefore she gains 860 degrees in about 30 days. 

The synodical month, then, is the period during which tho moon gains 360 
degrees over the sun, and its exact length is 29'630&87946 days. 

63. The solar year . — The next astronomical constant to be noticed in Indian 
astronomy is the solar year, the length of which, according to the Surya 
siddhantOy is 865*258766481 days. The length of tho year, according to modern 
astronomy, is 365’2422408 days. The Julian calendar assumed a year of 365’26 
days, i.e., '00776 of a day in excess of tho correct figure To rectify this error,_^ 
Pope Gregory XIII in 1582 ordered the dropping out of 10 days and the British 
Parliament in 1 7 52 1 similarly dropped out 1 1 days, and to avoid a recurrence of 
the error, we now drop out three leap years, out of every hundred. The year of 
365'2422408 days is, however, a tropical year, whereas the Hindu astronomical 
year is an anomalistic J year, and we should really compare the Hindu year with 
the modern anomahstic year, which we seldom hear of in practice, but tlie correct 
length of which is 805'2596296 days, being au excess of '001 day over the Hindu 
year. This no doubt makes a difference of several days in the course of four or 
five thousand years, but ns the Hindu year is essentially lunar and not solar, not 
much practical inconvenience is caused by the difference. 

64. A tropical year is that which brings the seasons round at the same time of 
the year, whereas an anomalistic year is that which brings back tho sun’s anomaly. 


• The Stlryft niddhtinta, tho best known Hystem of India astronuiny, is bolievod to have boon ourroni in its present 
foriri sinop the eleventh eentury A.D. and is the standard for all India. Several other siddhantas are extant, 
but only on© of them, the first Arya siddhanta, is of any practical importance in Southern Itidin. 

t This was the occasion when the Nkw Sttlk was introduced. 

X Strictly speaking, a sidereal year, but the designation anomalis tier year is more suitable at this stage in order to 
lead tip to the sun’s anomaly — for explanation see page 78, paragraph 178. 

6 
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i.e., the rate at which he moves round the earth. This rate varies according as 
tlie sun is near to, or removed from, his perigee, i.e., the point when he is nearest 
the earth, and once a year the sun returns, as it wore, to his old pace. This vary- 
ing pace of the sun is very important for calculating the moment of new moon, as 
well as for calculating the moment of sunrise, and this is probably why the Hindu 
astronomers reckon the course of the sun by the anomalistic, instead of by the 
tropical, year. 

65. TliedrcurHusof the Jlindit solir rerhonim/. — The Siirya siddhaiita reckon- 
ing begins from the midnight between i7th and 18th February 3102 B.C,, which is 
commonly called the beginning of Kalit/iiga. On the morning of 18th February 
3101 B.C., that is one year later, t)no complete Hindu solar year had rUn out by 
6‘1.3 a.m., i.e., at ‘25875 of the da.y. As however the Hindu day is always reckon- 
ed from sunrise, mean sunrise for the whole of India being at 6 a.m., the first 
year is according to this siddhaiita reckoned to have been completed at 10 
minutes (or exactly ‘00876 of a day) Indian time of the day, on 18th February 
3101 B.C. At this moment the year 1 of Hindu chronology began. The Hindus 
generally reckon completed or expired years, and not current years, as the Euro- 
pean calendar does ; and the first moan solar year of the Hindu chronology, 
which began on 18th February 3102 B.C., is, according to Hindu reckoning, the 
mean solar year 0. By adding 3101 to an English calendar year A.D. we arrive 
at the corresponding (expired) year of Kaliyuga. Tims the year A.D. 1910 is 
K. Y. 5011. Fora B.C. year, the K.Y. equivalent is obtained by subtracting it 
from 3102, not 3101. 

66. ('orreftpondpnnc hetiveen A.D. and K.Y. years. — If w’e reckon 365'25875648l 
days for every Indian year, commencing from midnight between 17 and IS Feb- 
ruary 3102 B.C. we shall find that tlie commencement of 3101 K.Y. fell on 16th 
March, 1 B.C.,at ‘15379 of the day. The Surya siddhauta, however, anticipates 
the commencement of Kaliyuga 3101 by 2‘1706944 days because the true Indian 
solar year 0 Kaliyuga really began 2‘1707 days before the moment above assigned 
for its commencement. This correction is called ^odhya. It thus happens that 
K.Y. 3101 commenced in 1 B.C. on 13th March at ‘9831 of the day after mean 
sunrise (6 a.m.). From this point table II in this work will carry us on regularly 
through every year up to A.D. 2000. 

Section ii. — Fimny the moment of mean new moon. 

67. At the first moment of K.Y.* 0, according to the Surya siddhanta, the 
sun and moon had the same mean longitude, that is, the moon was new at that 
instant. At the first moment of K.Y. 1, 365*258756481 days would have passed, 
that is 12 synodical months, and in addition 10*891701 L2,< days. That is, at the 
first moment of K.Y. 1, the moon was not new as she was at the first moment of 
•K.Y. 0, but she was 10*89170 days old : ami the first mean new moon in K.Y. 1 
occurred on 29‘630587946 minus 10*891701129 days = I8*<>38886S17 days after 
the commencement of K.Y. 1. In this way in every Hindu year the first mean 
new moon would occur 18*68889 days later than in the previous year. In the 
year K.Y. 2 a mean new moon occurred 2x i8‘63889 days = 37*27778 days later 
than the commencement of the year, but as this })eriod exceeds a synodical month, 
the first moan new moon in K.Y. 2 really occurred 37*27778 less 29 53059, that is, 
7*74719 days after the commencement of the year K.Y. 2. The day of occurrence 
of the first mean new moon for 100 years after 0 K.Y. is given in the Eye- table, 
section o and wo see from that table that in 1 00 K.Y. (mean solar year) the first 
mean new moon occurred 8*46164 days after the commencement of the year. 

68. In 1 B.C., as may be seen from the SOrya siddhanta Eye-table, section 1, 
the first mean new moon of the Hindu solar year occurred almost exactly iO days 
(properly 10 days less *0019 of a day) after the commencement of the solar year. 

• Le., at midnight between 17th and 18th Febrimr}’, 8102 B.C., the moment of commencement of fneaw Indian 
flolaryear 0. This moment wan, for all pnrpOBes, euicept one, the commencement of Kalijaga aoourding to Sarya sid* 

dhanta ; it was also the moment when all the planets, including the snn and moon, were at 0** mean longitude. The 
excepted purpose is the oommencemont of the true Indian solar year, referred to in paragraph 66. 
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The process of calculating the first new moon in any solar year jhas been explained 
in paragraph 63 supra. 

Section iii. Sun's and moon'n anomaly and actual momenl of nciv moon. 

69. Although mean new moon occurs every 29*53059 days, the aiitual new 
moon does not recur so regularly. About tlie time when the moon is due to 
become new, she may be fast, or she may bo slow, and wo have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the 
moon’s anomaly which enables us to calcnlato exactly by how many degrees the 
moon is in advance of, or behind, her mean position at ni'w moon or at any other 
time. The ordinary tables of the moon’s anomaly and oejuation of the centre, as 
these constants are called, will be found in Professor Jacobi’s standard article on 
the subject in Vol. 1 of the Eplyrapkia Indica and are reproduced in sj)ecial tables 
II and HI, pages 79 to 81 below. For the sake of practical convenience, the 
present method converts degrees into time and further calculates the anomaly for 
each *001 of the equation, and the result is Eye-table, sections e, f, g- 

70. The moon’s anomaly (as explained at page 16) is determined for centuries 
and odd years in the same way as the mean moment of the first new moon is 
determined for every solar year. The moon completes an anomalistic month, that 
is, returns to a particular pace round the earth in 27*5546 days, and every year 
the moon’s anomaly increases by 365*25875 loss 13 X 27*55 Ki— 7*048.^6 days. In 
100 years the anomaly increases by 16*03078 days. 

71. In A.D. 1600, a correction, or hija, introduced by the Hindu astronomer 
Hanesa Daivajna, came into operation. The effect of this hlja is to raise the 
annual increase of the moon’s anomaly from 7*01896 days to 7*o4898 days or by 
two se(5onds of time every year, and also to diminish the length of the anomalistic 
month from 27*5546 to 27*55459797 or by *000002 days, i.e., ^ of a second every 
month. 

72. These figures enable us to calculate the moon’s anomaly at any moment, 
it being assumed by Indian astronomers that at the commencement of the true 
(not mean) Indian solar year Kaliyuga 0, the age of the moon’s dnomaly, reckoned 
from perigee, was 4*7797 days by 8urya siddhanta and first Arya siddhanta 
(which is ordinarily referred to in this work as Arya siddhanta) and 1*9988 
days by Brahma siddhanta and Siddhanta Siroraani. 

73. Similar remarks apply to the sun, though of course the figures are 
different. As stated already at page 14 , the Indian calendar assumes in practice that 
on a given date of the Indian solar year, the 0 day or the 10th day or the 1 00th 
day or the 300th day the sun’s anomaly is tha same, whatever year wo may be 
dealing with, that is, if the sun’s anomalistic efpiation can be expressed by — *05 
of a day for purposes of tithis at the 100th day of a particular year, the sun will 
have the same anomaly and the same anomalistic equation for tithis at the 100th 
day of any other year. Tliis is also the theory of the first Arya siddhanta, which 
is called the Arya siddh.anta in this work ; and which lays down that at 0 
Kaliyuga, i.e., at the commencement of the fuean solar year Kaliyuga 0, the 
position of the sun’s apogee was 78° that is, and that this is the case in all years ; 
that is, when the sun has done x 365*2568 days or 79*1388 days of his course 
reckoned from the commencement of the mean aolai* year, or 79*1388-f-2*1467 
days (the addition is the ^odhya) from the commencement of the true solar year, 
he is at apogee, i.e., his anomalistic equation is then 0. Accordingly the Arya 
siddhanta Eye-table in the present work states that at 8 1 *29 days of the solar 
year the sun’s anomalistic equation is 0*009 : only it converts the subsequent 
equations into time according to the purpose for which the equation is reejuired, 
i.e., whether for tithi or for yoga. 

74. The other siddhantas attribute a slow motion to the. sun’s perigee, that 
is they do not admit in theory that the sun’s pace is absolutely the same at the 
beginning of every Indian solar year, whether mean or true, but that it varies 
slightly from century to century. These variations are set out in a special table 
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which will be explained when we come to the construction of tables (page 78 below). 
In practice, the anomaly tables of the sun presented in sections g, h an.d i of the 
Eye-table for each siddhanta are good for at least a tiiousand years and we have 
to reiuembor that neither the Brahma siddhanta nor the Siddhanta ^iromani, the 
only two systenas in which the motion of the sun’s apogee is at all considerable, had 
been current for finite a thousand years when we reach the end of the epigra- 
phical period (A.D. 1600). 

75. Kach anomaly table in the Kyo-table, sections © toi (pages 171 to 194), is 
divided into tour equal portions, two having additive equations ami two subtractive. 
Each efjuation, as given in the table, consists of three decimal places, the first two 
being given in vertical columns and the third in a horiKOutal column. The 
horizonlal column is not nect'ssary when all we want to know is how many hours or 
how many ghatikas after sunrise a new moon or other tithi occurred, or a 
nakshatra oi' a yoga ended and consoiiuently, the horizontal place of the equation, 
namely, its third decimal ])lace, is omitted in the abridged Eye-table, sections 
©toi. On t he other hand, when such a course is necessary for very accurate 
work, ix fourth, figure may be added to the third shown in the horizontal column by 
noting the difference between two successive anomalies and taking a proportional 
part of the difference between the corresponding equations. 'I'hue, supposing we 
want the e<|uatiou for a moon’s anomaly of 6'04 days : the anomalies and equations 
next to those we want are — 

«’8 An. (i-Oi] d. ... <t’s An. (i-069 d. ... Diff. 038 d. 

Eqn. --397 d. . ... Kq. --398 d. ... Diff. -001 d. 

The anomaly under consideration G'04 days = 6*031 *009 : the last figure 

IS one-fourth of the difference between 6*031 and 6*069. Therefore the fourth 
decimal place to be added to the equation — *397 is one-fourth of 10, i.e., 2. 
Answer — *3972. 

We should note that sometimes tho lesser auoniahf has the higher eqtiati on. 
Thusj supposing we require the equation for c’s An. 21*46 d. Wo note the 
following as the nearest anomalies ; — 

Ah. 21*447 d. ... i’s An. 21*485 d. ... Diff. *089 d. 

Eqn. + *899 d. ... Eq. 4 *398 d. ... Diff. 001 d. 

Our anomaly is more than 21*447 by *013, which is one-third of the difference 
*039. We therefore deduct one-third of 10 or 3 from the fourth decimal place of 
the equation -f- *899 and obtain as the result *3987. 

3'ho same observations apply to solar anomalies. 

76. For ordinary results, we do not require a fourth place in the equation, 
and we can take the nearest throe place equation that we can find in the Eye- 
table, sections © to i and thus, by means of a simple sum in addition or subtraction, 
discover, without a moment’s trouble, the actual from the mean moment of a tithi, 
nakshatra or yoga. Even then we shall be far more accurate than by any of the 
other rough and ready methods now in use. For stages of the anomaly, both 
solar and lunar, which increase or decrease very slowly and where the proportional 
parts are not obvious, <he fourth decimal place of the equation is also given in the 
extended anoinalv tables, pages 171 to 194. 

Section iv. — The solar months. 

77. 'I'he solar months of the Indian calendar are named in the opening 
section of the Eye-table. 1'he Tamil names of months are practically the same as 
the Bengali names, but the first Bengali month VuiMkha, gives the name to the 
second Tamil mouth and so on, the last Bengali month Chaitra being the first 
Tamil month Chittirai. 

Also, the iMalayalam names of months are generally the same as those of the 
signs of the zodiac : the first two are called Me lam and Etacam instead of Mesham 
and Biahabham. 
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But whether in the 'I’amil country or in Malabar or in Bengal, the measure 
of the solar months is the same. Like the solar year, each solar month ends at a 
fraction of the day, that is, at the moment when the next sankranti takes place. 
For purposes of computation, the mnkrdnti, as well as the month to which it gives 
its name, is reckoned from the very moment at which the previous month cuds. 
But in practice in the Tamil country, when sankranti takes place after sunset, 
the next month begins next day ; and when the sankranti occurs before sunset, 
that is the first day of the next month, and the old month loses a day. Other 
sankranti rules are observed in other parts of India. (See paragraph 12 mpra.) 

78. The solar months in the Indian calendar, which .have 30 days each, are 
placed at fairly regular intervals, and the months with 31 days each, as also those 
with 29 days each, are arranged continuously. Thus the series is : 

30 30 ' • 

31 29 

31 29 

31 29 

31 29 

29 

30 

which is fairly symmetrical. Owing, however, to the working of the rule about 
sankrdntis before and aft('r sunset, a month may have occasionally an extra day, 
and solar months with 32 days are not infrequent, as may be seen from the 
Fphemeris. 

Siau'iON V . — IjKnar mont/is in, relation to 'laonths. 

79’ The lunar months are the (toorx to the Indian calendar, but the solar 
months are the hmyes on which the doors move. Every lunar month takes its 
name in Bengal from the solar month in which it occurs, and in the Tamil country 
from the next solar month after that in which it occurs. 

80. Thus the lunar Vaisakha nnoft begin sometime in the solar Vai6flkha 
(Bengal) or sometime in the solar Chittirai (Tamil). The lunar mouth being only 
29‘53 days in length, th(>ro may be two now moons between the beginning and 
end of a solar month, and in this case Iwih, receive the same name, the first being 
called adidha or intercalary and the second NIJa or true. The second is called 
“true” because it immediately precedes a sankranti. Adhtka months occur 
ordinarily once in three years, as may bo seen from Table II (pages 200 — 279). 

81. More rarely, that is about once or twice a century, a solar month may 
begin and end and no lunar month begin in the course of it and then some lunar 
mouth must be suppressed as there is no hinge on which this particular door can 
turn. The suppressed lunar month is said to bo loihaya * or in defect. 

82. We will now take three examples illustrating the different kinds of lunar 
ycars-^ (1) the year A.D. 1910-11 consisting of twelve lunar months, corre- 
sponding to as many solar months; (2) the year A.D. 1909-10 consisting of 
thirteen lunar mouths, which include an adliilia, i.e., an extra or intercalary 
lunar month ; (3) the year 1 B.C, or A.D. 0 consisting of thirteen lunar months, 
exhibiting two intercalary or adhiha lunar months and one suppressed or knhaya 
lunar month ; for whenever there is a kshaya mouth, there will ordinarily be two 
adhika months in the course of 12 months. 

83. For the first wo select the Indian year K.Y. 5011, A.D. 1910-11 aiid 
which is within our own time ; for the second we select the year previous to it 
K.y. 5010, A.D. 1909-10 also within our time; and for the third, because there 
has been no suppressed month since A.D. 1622, and there will be none till A.D. 
19G3, we select the first year of the Christian era, K.Y. 3101, 1 B.C., which is also 
the very first year entei-ed in Table II (page 200) and will be made much u.se of, as 
a fixed year, in Chapter V on planetary chronology ; unfortunately, as we shall notico 
in paragraph 310, page 127 below, 1 B.C. has per ae little chronological intore.st 
except as a century year, because in all probability it was not the vear when 
Christ was -born ; nevertheless it js an interesting year standing as it does at the 
parting of the ways. 


♦ BeginnerB ftnd great difficulty in understanding adhika and kshaya months, becaune the* idea is so utterly 
unlike anything m any other calendar ; the examples given on the next and following pages are therefore purposely 

vMtkrljh nrktriAwVin.i' Tvprilix;. 
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Scheme, of monthn in K.Y. SOU, A.D. 1910-11 — Surya siddhdnta. 


Iiunar months. 

A T). date and frac- 
tion of dttv of moan 
now moon. 

Day and fraction of 
day of solar year 
when moan new 
moon occurred, also 
(lun’e anomaly for 
new moon. 

Day and fraction of 
day of Bolai yesar when 
Rankrilnti occurred j namoB 
of Bolar months oom- 
tiicnoing at each 
sankranti. 

S M.= Solar month. 

Moon’s anomaly at 
moment of each mean 
new moon. 

(To the ([’h An. at 
first new moon of 
solar year add 1*976 
dayn for each lunar 
month.) 

- 

A.X). 1910. 

Indian solar year 
conomencoB 

Ap 13 2080. 

(Tab 11). 


k:.y. 6011. 

Mesha sankranti VaiAA- 
kha R M. ; Obittiraiand 
Metam S.M.; Solar 
year begine 


1. VaisUha ... 

May 9 1214. 

26*9134 
(Tab II.) 

30 9853 

Rishabha sank J> esh- 

tba 8.M.; VaigAdi or 
Etavam S.M 

0-.'i84 

(Table II.) 

2. Jyeshtha 

June 7 C520. 

56*4440 

62 8656 

MithuDH sank. Ashudha 
8 M.; Am S.M. 

2-610 

3. Ash&dha 

July 7 1826. 

84*9746 

94*0003 , 

Karkntaka snnk Sravapa 
8.M., Adi S.M. 

4*486 

4. Sravana 

Auk 0-7182. 

114*5062 

125 4765 

Siitiha sank. Bhadra- 

pada S.M ; Avai^i 

S M. 

6*462 

Bh&drapada. 

Bep. 4 2187. 

1440867 

1 

l.‘(;*4942. 

Knnvii sank. A^^vina 

S M., Porattaftl S.M. 

8*438 

6. Asvina 

Oct. 3 7748. 

173*6663 

186 9365. 

Tula Hank Karttika 

B.M. (Bong ) ; Aippafii 

S M 

10*414 

7. Ki.rttika 

Nov. 2*3049. 

203 0969 

' 21G8289 

Vri^ohika sank. Marga- 
Hirwha S.M. , Karttigai 
S.M. 

12*390 

8. Margasirsha. 

Dec. 1*8355. 

232*6275 

246 3193, 

Dhanus sank Pausha 

B M. , M argali S M. 

14*866 

9. Pausha 

Dec 81 8601. 

A.D. 1911. 

262 1581 

1 

. 276*6369. 

MsUnra sank Milgha 

S M . Tai B M. 

16*842 

10. Magha 

Jan 29 8967. 1 

1 

1 

291T.887 

, 305 0850. 

Kumbha Hank Phal- 

gnna 8 M. , Mani 8 M 

18*318 

11. Fhalgima ... 

Feb 28 1273. | 

821*2198 

1 

884 9068. 

MUia Bank Chaitia 

S.'M , Paiignni S M. * 

20 294 

12. Ohaitra 

Mar. 29 9679. 

360 7499 

865 2587. 

Mo^nha nnuk. Vai6akha 

S M. , Chittirai S M. 

22-270 


N,B.— Thfy main point to which the reader*# attention elionld be directed in this scheme is that the lunar 
month following a new moon has Its name determined by the fact of its ocoarrmg before a particalar sankranti. 
Thus, a lunar month oouinionoing at any time between 0 day of the solar year end the 300363 day is called 
Vaisaklia; similarly, a lunar month commencing at any time between 150*4942 days and 186 9366 days of the 
solar joari# called Asirina and so forth. Tbe lunar month comm onoing before the M6#ha sankranti is called 

CliAitra. 

84. The solar year K.Y. 5011, A.D. 1910, •wliich was a normal year, opened, as 
does-every year, with the Mesha sankranti. or arrival of the sun at the point from 
which Indian celestial longitudes are reckoned. We have already seen how this 
moment is determined, namely, by the successive addition of 865*25876 days to 
the first moment of the year Ealiyuga 0, less the 4ddhya of 2‘1707 days. The 
Mesha sankranti determines nearly all kinds of solar years in use in India, and it also 
determines directly the lunar year, since the first lunar month Chaitra is defined 
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to be that whose comraencement precedes the Mesha sankranti and the first day 
of the Innar year is that on which Chailra ^uMa pratipad or tlie first tithi of the 
bright fortnight of Chaitra was current at sunrise. In the scherao of months in 
Table II and elsewhere the reader will observe that the lunar month Chaitra 
stands last, but this is only for jiurposes of computation, and, after all, the lunar 
month Chaitra belongs to a previous solar year, and so it may be shown last 
among the lunar months of that year. 

The moment of Mesha sankranti marks the commencement of the solar 
month Vaiiahhn in Bengal, of the solar month Ghittirai in the Tamil country, amd 
of the solar month Metam in Malabar, Travancore and Cochin. 

Each month begins and ends with a sankranti, and the second and other 
sankrantis are named in the order of the constellatious of the zodiac, llishabha^ 
Mithuna, etc. 

85. There is no difficulty about the lunar months in A.D. 1 910-11, since the now 
moons and sankrantis then occurred alternately, each door having its own hinge to 
turn on. It will be a useful exercise to calculate the actual moment of occurrence 
of each new moon for which purpose the anomalies are noted in columns 3 and 5. 


Scheme of months in the year A.D. IttOO-lO, K.Y. 6010. 


Lunar 

montlis. 

A.D. date and frac- 
tion of day of mean 
new moon. 

1 Day and fra-ction of 
day of Molar year 
when mean new 
moon occurred, alao 
Bun’a anomaly for 
new moon. Add sue- 
ccasivoly, for each 
new moon after the 
first, 29 58058 days 

Day and froetion of day 
of solar year when 
■ankranti occurred , fiames 
of Bolar montfaiB oom- 
mencing at each 
sankranti 
S.M.«*Solar mouth 

[ Moon’s ano- 
maly at 
moment of 
•aoh mean 
now moon. 

1 

Rum of sun’s 
and moon’s 
e<}uatioou 
(by Bye- 
table, sootioni 
e and h). 


A.D. 1909. 1 

Indian solar year 
oommenccfl. 

Ap 12^241)2 (Tab. 11), 


K.T. 6010. I 

MCsha sankranti Vai- 
(^akha SM., Ohittirui 
or Mcfam 8 M ; Solar 
year begins. 


i 

1. VaiB&kha. 

1 

Apr. 20*2238 

r*2745 (Tab. II) 

30’9863 

Kishabha sank, .lyeth- 
tha S.M. ; Vaigasi or 
Etavam 8.M. 

2-401 
(Tab. II). 


2. Jyeslitha. 

M«y 19 7643 

36 8051 

62*3555. 

Mithuna sank. Asharjiba 
S.M., Am B.M. 

4 877 


3. Ash&dlia. 

June 18'2849 

06 3357 

91*0003. 

Karkatuka sunk. 6rA* 
vana B M, , Ad> S.M 

0*863 


^ ^Sravanaj^ 

Jnly 17-815B 

Aug. l(V346l 

95*8(JQ8 

126-3970 
- ’4481 

] 25*4765 

8imha sank Bhadra- 
rada S.M.; Av’jiiji 

8 M. 

8*329 

10*306 

-•1250(0’ 

-1280 
's K<j.) - 3281 



*124 9451 

I 

lO-JSO 

- 4481 

6. B1&&dra- 
pada. 

Sep. 14 8707 

154*9275 

156*4942. 

Kauva sank Alvina 
8.M , TuratVaHi 

12 281 

« 

7. Alvina 

Oot. 14-4073 

184'4681 

i 

lHr,’9855. 1 

Tula Bank Kfirttlka i 

8.M. (Bong ) , Aip- i 

1 pasi B M, (Tam,). | 

1 

14*257 


8. X:i.rttika 

Not. 12-9870 

218SB86 

I 

210*8289. 

V|ri6ohika sank. Marga- 
(lilrnha S.M. ; Karttigai 

R M. (Tam.). 

16*283 

I 


2. Mdrsralir- 
alia. 

Deo. 12-4686 

f 

248-5192 

246*8192 

Dhanus Hank, l^auaha 
S.M., Marga]i 8.M 

1 

18-209 

I 


• Actual moment of oocurrenoe of now moon after allowing for equntion in laat column. 
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Scheme of months in the year A.D. Iff09-10, K.Y, 5010 — oont. 


Lunar months. 

A.D (late and 
fraction of day 
of mean new 
moon. 

Day and fraction of 
clay of tolar year 
when mean new 
moon occurred, nlto 
Bun’s anomaly for 
new moon. Add 
snoooHtivftly, for each 
new moon after the 
flrtt, 29*63058 days. 

Day and fraction of 
day of solar year when 
sankrftDti oocnrrod ; 
namea of solar months 
oommenoing at onch 
sankranti. 

8.M = Solar month. 

Moon’s 
anomaly at 
moment of 
each mean 
new moon. 

Sum of sun’s 
and moon’s 
eqoations (by 
Kye-table, 
sections 
e and h). 


1 A.D. 1910. 


K.T. 5010. 



10. Fausha 

Jan. 

2780498 

276*0369 

Makara sank. Milgha 

1 R.M. ;TaiB.M. 

20186 


11. Magha 

Feb. 

3026804 j 

805-0860. 

Kumbha Bank Phal- 
1 guna S.M, , Mdsi 
S M. 

22 101 


1£. Phalguua ... 

M ar 1 1 (lOUii i 

1 

3321110 

834 9063 

Mina Hank. C'haitia 

S M. , Panguni 8.M. 

24-137 


13. Chaitra 

Apr. ycyoH 

3t; 1 041 (3 

305-2587 

Menha sank V’aisakha 

S M . . Chittirai 8.M. 

1 

2011 3 



80. Iji this your, as in 1910-1}, the lunar months, up to Sravaua, alternate 
with the solar months ; but between the aankrfoitis due at 94*3000H days and 
125-4755 days of the solar year, we have two moan new’raoons at 96-8663 days and 
125’3970 days, respoetively. No anomaly can carry the first of these two new 
moons to a niomcnit earlier than 95-28 days of the solar year. We may satisfy 
ourselves by computation of the anomalies, as shown above, that the second new 
moon really ])receded the sankranti w^hicli occurred at ]25’4755 days. In such 
a case both the now moons receive the same name (hero ^ruvam), the first is 
called adhika Srdvana and the second vija Sravaua. After tliis, the numerical 
order of the lunar months is disturbed, for the sixth new moon is called 
Bhadrapada, whereas in 1910-11, the fifth is Bhadrapada, and the remaining new 
moons, including Bhadrapada, alternate with the remaining sankrantis, the total 
number of new moons for the year being 13 instead of 12. 

87. AVe no-w pass to the third example. 


Scheme of months for 1 B.C., K.Y. 3101. 


Lima** months. 

Date of mean 
now moon by 
Christian ora 
and frartion 
of tlav. 

Day of solar year 
wh(ui mean now 
moon oociirred , also 
Bun’a anomaly. 
Add Bucoessively, 
for (’ac*h now moon 
after the Hrsi, 

29 63058 days. 

Day of solar year when 
sankriinti occurred, 
also dntcH of com- 
mencement and end of 
solar months. 

S.M — Rolar month. 

Moon’s 
anomaly at 
moment of 
now moon. 

Sun’s and 
moon’s 
equations (by 
Kye-tahle, 
sections 
e and h). 


1 B.C. 

Indian solar 
)ear commenceH 
Mar 18-9831 

1 (Table II.) 


K.Y. 3101 

Mcsha sankranti Vai- 
silkha S.M. ; Ohittirai 
or Meta m S.M. 



1. Vaisakha ... 

Mar 23-98 

9 99810 

30 93528. 

Rishrfbha sunk. 

JyeahthaS.M ; Vai- 
gaftl vt Etavam S.M 

22 789 


2.*Jye8htha ... 

Apr. 22 51 

j 

99-62809 

62 8555. 

Mithnna sank. Asha(^hn 
S M. 1 Ani S.M. 

24-712 
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Scheme of month e for 1 B.C., K.Y. 3101 — oonfc. 


Xiunar months. 

of mean 
iit*w moon by 
Christian ora 
and fraction 
of day. 

Day of solar year 
when moan now 
moon occurred ; alto 
sun’s anomaly 

Add sucoesHivcly , 
for each new moon 
after tho first, 

29 5305H days. 

Day of solar year 
when sankronti ocour- 
red, also dates of com- 
inonoenionf and end of 
solar mouths 

8 M.= Solar month. 

Moon's 
anomaly at 
fiiomeiit of 
new moon. 

Sun’s and 
inoon’a 
equations (by 
Kjo»table, 
sections 
e and h). 


1 B.C. 

Iiufian Bolar 
yt ar commenoes 
Mar. 13-9«jn 
(Table 11, page 
24)- ronf. 

May 22 01. 


K.Y. 3101— ront 



3. Ashadha 

09 05928 

94 00(^8 

Karka^aka sank. ISra* 
vuna rt M. ; Adi S M 

26 088 


4. Sravana 

Jnno 20*57 

!(8..^8HS6 

1 

125 1756. 

Sirnha sank Bbudia- 
paila S M , Avayi 
H.M. 

1*109 


5. Bhadrapada 

.July 20 10 

128*12046 

156 49 12 

KnPya sank. A»^vina 
S.M. , PurattSwi S M. 

3*086 


j Asvina | 

Aujr. 18*68 

St)p 17*10 

157*66101 

187*18161 

- *5842 

• 186 5974 

210*71221 

- *5155 

186*9355 

Tiilii sank. Kurtiika 
S.M i AippaAi S.M. 

5*001 

7*037 
- 1721 

--•1726 1 
- *4117] 

8. Karttiha 

Oct. 10 09 

210 828‘) 

Vpf^ohika SHiilc. Marga- 
f^Irslitt S.M.i Karttigai 
fTatn.) S.M. 

6*805 
9*013 
~ *1290 

1 - *5842 
- *1200 1 
- *3865 J 



• 210 1907 

8*884 

- *5166 

9. Margaiiirsha. 

Not. 1.V23 

240*24280 
- 3228 

246*8192 

Dhanus sank. I’ansha 
S.M ; Marguli S M. 

10 989 
- *0522 

*0622 1 
- *2701 ] 



* 245*9206 

10*987 

~ *8228 

Pausha 

(Kshaya) 


275 6369. 

Makara sank. Magha 
S.M. , 'I’ai R M. 



10. Magha 

Deo, 11*176 

275*77889 
- *0114 

306*0860 

Kumbha sank. Fhal* 
gm^a B.M j Ma6i 
S.M. 

2*965 

•0R92 

-f *0392 \ 

- *0806 j 


1 A.X>. 

• 275 7319 

18*004 

— *0414 

11. Phalguna ... 

I 

Jan. 13*29 

805*30398 
-f- *2.515 

805 rir>66 

334*9058 

Mina sank. Cbaitra 
8 M ; Fanguni S.M. 

14 911 
-f *1195 

16*000 

4 11951 
4*1320 J 

4 2615 

r 

j 

Jl’jchaitra ...-1 

, Feb. 11*82 

834*83457 
♦ -f*4727 


16*917 

4- ’lOH? 

4 16871 

4- 8O40J 


335*3073 

805*2687 

17*085 

4- ‘*•727 

1 

L 

Mar 13*85 

i 

864*86616 

M(>tha sank. Vai^akha 
BM., Chiltirai or 
S.M. 

18 893 



Ill this year tliere is notliing specially worthy of note till we reach A&vina : 
but for that month there is an adhika Akvitia just as we have an adhika ^rdvana 
in A.D. 1909. There is a peculiarity about nija Afivina in the year 1 B.C., which 
we must note carefully. The menu nlj<i Alvina at 187'1‘^16 days is not before the 
sankranti at 186’9355 days, but the actual new moon, after calculation of anoma- 
lies, is found to be at 186'6974, i.e., before 180‘9.S.')5 days and is therefore nya 

ASvina, not Karttika. (xenerally speaking, when a nija or adhihi month is within 
•6 day on oitlier side of a sankranti, calculation, or at least a consideration, of the 
anomalies is necessary before we can determine its true tjharacter, 

88. Passing Alvina in the year 1 B.C. we find that each of the subsequent 
mean new moons is within *6 day of a sankranti, and we must therefore calculate 

m r*vn At rnnrtiAnf nf AAtnal new moon. after all^wirifiT for eriuatiimn in 
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the anomalies iu order to be (juit/O sure, whether each new moon is on this or that 
side of a sankranti. Having marie these oaleulatioiis, we find that between two 
sanknintis, at 24C’3192 days and 27-)'6369 days, there is no new moon, although 
there is a now moon just under six ghatikas {*095 days) after the second sankranti. 
Had this new moon preceded the sankranti ever so little, instead of following it, or 
had oar method been inaccurate at this stage to the extent of 2 hours, the conse- 
quences we are about to state would not have followed. As it is, there is no new 
moon between the two sankrantis at 246*3192 days and 275*6369 days and there- 
fore the lunar month which has no hinge to turn on is shut ; this fact is expressed 
by sayingthat Pausha lunar month is kshtya or suppressed. 

89. How do we know that the lunar month to be' suppressed is Fannha and 
not any other ? Because that is the first new moon which we are unable to place 
before a sankranti. Wo find that Md(jha and Phdlguna are each followed by a 
sankranti, though a long way off, and between the sankriintis at 3S4*iH)53 days and 
365*2587 days thero are again two new moons, that is to say, two Chaitras, the first 
of these being adh/ika and the second nija. Here also we note that appearances 
are deceptive, for the mean new moon at 334*8346 is apparently a Phalguna, but 
the calculation of the anomalies shows it to be an adhiko Chnitr<K 

90. Generally (1) a kshai/a month is preceded and followed, though not 
immediately, by an odhika month ; (2) thero are, as a rule, only one or two kshaya 
months in a century ; (3) the kdiaya months must be calculated from the mean 
moment by means of anomalies before we can prove them to be kshayd; and (4) 
in the Surya and Arya siddhantas only one of three months, J\Jarga6Irsha, Panslia, 
and Magha, can be Icsknija^ because these are the three lunar months which turn 
on solar months of 29 days each. 

The following table enables us to know an adhihr month or a kt^hitja month 
in the Surya siddhanta calendar by mere inspection of the date of occurrence of the 
first now moon in a solar year. Similar tables can be constructed for the Arya and 
Brahma siddhiritas and the Siddhanta ^iromani with the aid of the figures showing 
th(>» duration of the solar months according to each siddhanta : — 


Namefi of 

Knding days <>f sohu* 

Fenods of lunai 

Limits of adhika and kBhaya 

Inimi months 

inontlis. 

months. 

months 

(1) 



(4) 

! 



Tlie lunar month noted m 

\ 



column 1 will he at) adhika 
month if first new moon in 
»olar year occurs 

VaiBakha 

:i0 h:i52S d. 

2{h53059 d 

befoie 1*40469 d. 

Jyeshtlia 

(12-3555.1 (1. 

.59 06117 d. 

3 29438 d. 

Ashadha 

i)4*00028 d. 

88-59176 d. 

„ 5 40cS51 d. 

Sravana 

125-47655 d. 

118-12235 d. 

,, 7-86320 d. 

Bhadrapada 

iSfi 49417 d. 

3 4 -65293 d. 

„ 8*84122 d. 

Advina 

im 93555 d. 

177-18853 d. 

9‘7520] d. 

Karttika 

i 2U;-«2S88 d. 

206-71411 d. 

10*11476 d. 




The Innar month notod in column 




1 will he kshnya if first new 
moon in solar year occurs 

Margasireha 

24H ;U91d d. 

236 24470 d. 

after 10*07446 d. and 
before 10 1 1476 d. 

Pausha 

275-63094 d. 

265 77529 d. 

after 9*8()164 d. and 

before 10*07447 d. 

Magha 

1 

305 08499 d. 

295 30588 d 

after 9-77910 d. and 

hot ore 9*86164 d 


! i 


The Inniir month noted in oolumn 




I will be adhtka if first new 
moon in solar year occurs 

Phalguna 

334-90527 d. 

824-83647 d. 

after 9 77912 d. and 

before 10 06880 d. 

Chaitra ... j 

1 

865-26875 d. 

354-36705 d. 

after lOOBBSOd and 

before 10-89170 d. 


X.B. — All tho 6|^ur€*8 m oolumn (4) are obtained by subtracting the corroKponding figarei in column (3) from 
hose in column (2). 
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91. We see that if tlie first new moon m a solar year occurs before 1* i046i) 
■days (the difference between 30‘93628 and 2'.1'530«‘)9) of the solar yeai', tlioro will 
be a second new moon before the end of the first solar month Keasoniug in the' 
same manner, we see that if the first new moon in a solar year occurs after !• 104159 
days, but before o*29438 days of the solar year, there will b(' two new moons 
between the commencement of the first and second solar months, that is, there 
will bo an a<lhihi as well as a nija Jiicxhljui. iSmnlar ivasoidug will enable us to 
connect the possibility of occurrence of the several adhiica and kxliaijn months with 
the occurrence of the first new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out 
for himself each lino of this table. For determining mean intercalations and mean 
suppression, the table can be used as it stands ; and taken with suitable anomalie.s, 
it is a safe and reliable guide for ascertaining true adhika and tnie kshaija months. 
The author believes that this is the first time that so simple a method has been 
indicated for recognizing adhika and kxhaya months. 

Section vi. — Tithix. 

92. Tithis are in use over the whole of India for religious purposes and over 

the greater part of it foi' civil purposes also. To understand thoroughly is 

to have mastered the system of the Hindu calendar. 'I’ithis are as old as <,he 
Vedas. 

93. A lunation or synodical month is divided into thirty tithis or lunar days 
of ecpial mean length. The names of tithis are familiar to all Hindus, bill they 
are given for convenience of reference in Table I (v), page 198. Tlie first fifteen 
tithis, corresponding to the bright half of the month, are called kaJe/a palcslia ; and 
the second fifteen are called kriahna pakaha or hahula jiakxha. The last or dDtli 
tithi is new moon or Amavasya, and it is called sometimes by tin* name of the 
mouth of which it marks the end, and sometimes by the name of the following 
month. Thus the moment of Amavasya which marks the beginning of Vai.sakha 
ami which in this work is called the “ Vaisakha new moon ” is the same as the 
ending moment of the 30th tithi of Cliaitra and is usually called Chaitra 
Amavasya. In an inscription* “ Vaisakha Amiivasaya ” usually moans the 
Amavasya at the end. of Vaisakha, but for convenieuee of conijnitation, the first new 
moon in tlie solar year is in this work called the Vaisakha new moon wliile the 
Both tithi of Vaisakha is called the Jyeshtha new^ moon, and so on with the rest 
of the lunar months. 

94. To find the mean ending moment of n particular iithi, it is only necessary 
to add the corresponding duration in days, according to Kye-table y, t > the 
moment of the first new moon in the solar year, remembering that when a year 
contains an adhika month, as shown in Table II, the numbers of the mouths 
following the adhika month are changed. 

Tims, to find the mean ending moment of the 18th tithi of Miigha lunar month, 
called /crfs/i/ei or fiadt (contraction for fiahula dlmxa) Irithjd in K.Y. ■^>010, A. I). 
1909-10, we proceed as follows: — ^ 

Moment of cominencetnent of solar year A.D. lOlO n'ablc II) ... April 12-‘.)492 
First new moon in solar year (Table II) .. ... 7'274.'j 

As the year 1909-10 contains an adhika Sravaiia, month accord- 
ing to Table IT, wo take for the total duration u}> to .Magha 
badi 3, the duration of the corresponding tithi in the next 
ordinary nuinth, i.e., Phalguna hadi 3 Hci’orilintf to 
Eye-table y .. ... 3] :i'02426d 

(Total) April 333'2479=Fobrnarj 27'2479 in the following year (by Eye-table, section q). 

The mean tithi in iiuestion ended at ‘2479 of the 27th day of February, 
A.D. 1910. 


• Tbafc is, on the amdnta system or the eyatem of reokoninf( lotiar motif ha from now moon to new moon There 
is also another system pro valonti in certain parts of India, of reckon lunar months from full moon lo full 
moon, henoo called the pUrnimanta system On this system, ^»^hich in all piobabflity was more wodttly current 
merly than it is now, the new moon is at tbo middle of a lunar month snd the two halves of each month are 

properly desij^nated its two pakfiha§ or wini^s, one on either solo of n€*w moon AUo, the nrw moon at the end of the 
amanta Chaitra lunar month, for instance, would, on the pitrntmffnia gjstem, be propoily called the “ Vaisakha new 
moon.** As ezplamed elsewhere, it is sometimes a difBcult question whether a lunar month, referred to in au inscrip- 
tion, is to be understood in the amania or in the piirmmdnta sense. Beo section xvii of this Chapter, pajfo 52. 
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Actual ending moment of a iithi, 

96. SoctioiiH e and jh. of the Eye-table contain all that is neces.sary for determin- 
ing the actual ending moment of a tithi, provided we know from Table II, (1) the 
mean ending moment and (2) the moon’s anomaly at that moment. These 
quantities (l) and (2) can bo extracted from the Eye-table, sections k to p, as 
shown in the illustrative examples under each Bye-table, but it is far easier to obtain 
them from Table 11. Table 11 was designed originally for the Siirya siddhanta 
(the [lages relating to A.D. 509 to A.I). 1,000 having been designed for the Arya 
siddhantri) ; but the very slight corrections necessary for determining the mean 
ending moments of tithis (and consequently of nakshatras and yogas), by the otlier 
siddhantas are shown at the foot of each page of Table 11. 

96. The shortest method of ascertaining the actual ending moment of a tithi 
when Table 11 as well as the Eye-table is used, is as follows ; — 

Re(}uired the actual ending moment of sukla chaturthi (fourth tithi in bright 
fortnight) in lunar Kdrltika month in A.D. 1910-11. — 



Sarya siddhantif. 

(Table II) 

Commencement of solar 
year, liUO-il 

Ap. 13-2080 

Sun’s anomaly 
in days. 

First new moon in solar 
year, 1910-11 

-25-9131 

25-9134 

Duration in days from 
first new moon to 
Karttif^ai su, 4 
(Kye-tablo, ^'lection y) 

181-1209 

181-1209 


Moon's anomaly 
in days. 


0-535 


15 793 


April 220-2423 

Equation of sun’s 

anomaly for 207-03 days 


207-0343 


16-32H 

—1477 — m77 


16-180 

Eqnation of moon’s nriomaly 

for 16-180 days ... ... .. ... .. ... ... ... +-2350 

+ -08T3 Sum ot (o’s and ij’s etpiations +*0873 


April 220-329 ) 

By Eye-table, section q, April 220 = November 6 ; and by Bye-table, section r, 
•3296 of a day = 19 ghatikas, 47 pains. We conclude that the tithi in question 
ended at 19 ghatikas 47 palas after mean sunrise on 6th November, A..1). 1910. 
The “Indian Epheraeris, A.D. 1800 — 200)” gives the ending moment as *34 of 
the day. When two places of decimals are sufficient for the ending moment the 
“ shortest method ” for tithis, indicated in illn.strative examples under Eye-table 
may be used. ^ 

Section vii. — Nakuhairas. 


97. The system of quoting dates by nakshatras i.s as old as tliat of quoting by 
tithis and has prevaileii in India from Vedic times. There are twenty-seven 
nakshatras or lunar mansions through which the moon passes in her monthly 
journey through the stars. In the .Siirya .siddhanta the moon is supposed to spend 
an eijual amount of time in each of the 27 nakshatras; and as the total period of 
the moon’s journey through the stars occupies 27-32166 days, it follows that the 

mean duration of each nakshatra is =1-01191 days, i.e., 1 day and nearly 

1 8 minutes. Thus, if we know the mean ending moment of a particular nakshatra, 
all wt! have to do to find out the mean ending moment of the next nakshatra, or, 
for that matter, of any other nakshatra, is to add as many times 1-0119 days as 
there are nakshatras between the ending moment which we know and the ending 
moment which we wish to find out. This process is carried out in Eye-table s. 
Having found this ending moment, we have next to add or subtract the moon’s 
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equation of time aocordiug to lior anomaly at the ending moment of the uak- 
shatra. We should remember tliat the sun’s auoraaly and the sun’s equation of 
time do not enter into the ealoidation of the ending moment of nukshatras, 
because we are now concerned with the moon’s own journey among the stars anil 
not with the distance gained by her over the sun. 

Actual ending mouienf of a nalca/iaira. 

98. Sections S, t and U of the Eye-table, together with section f of the same 
table contain all that is necessary for determining the actual onding moment of 
any nakshatra, provided we know tho mean ending moment of the previous new 
moon and the anomaly of the moon at that moment, 'rho ordinary working is 
as follows, and it should be carefully noted : — 

Required the ending moment of nakshatra Mfila (No. 19 Nak.) in lunar 
Karttika month, A.D. 1910 

SLRVA 81DI)aA^TA. 

Dayw 

OftV H 

(Table II) Commencement of Indian polar year, 1910-11 ... April L‘1’2080 ... 0'5b5 

First now moon in solar year ... ... ... 25*9104 ll*85G 

(Eye-table y ) days np to Karttika now moon ... 177 '1835 

Place of nakshatra Mnla in ordinary Karttika, according to Eye- 

table, section s, is 3*9203 days aftei now moon. For every year, we 

have to make a nakshatra correction according to Boctioris 1 and u 

of the Eye-table, corresjionding to the interval of the first new 

moon in the solar year. This interval in tho year 1910-11 A.D. 

being 25*9131 days (by Table TT,) section u of tlie Eye-table gives 

us, as the correction correS])ondiug to 91 3 1, 00807 -} *00025— 

*0683, i.e., the correction for 'VI plus the correction tor 003)4. This 
correction *00832 should bo subtracted from tho correction for 


25 days according to section t, i.e., 0*33888. Now 0*33888 minus 


*03832 — *27050. Il’liis quantity Iihs to be ad<led to the general 
nakshatra interval according to section s, 3*9203 day 8. Now 
3*9203 + *2700 4*1909 ... 

4-1 9Ci) 

4-1969 

Total... April 

220-501 8 

16-5880 

The moon^s anomaly for the mean ending moment of tlie nakshatra 
being 10*588 days, the equation for this anomaly by the Eye-table, 
section f is -f *2405 

+ -2 



Total April 220*7483 

April 220 being by Eye-table, section q, November 6, and *7483 of a day bomg by Eye- 
table, section r, 44 ghatikas and 55 palas, wo conclude that Mula nakshatra in lunar 
Karttika month in A. lb 1910-11 ended at 44 ghatikas 55 palas after mean Bunrise on 0 
November 1910. The ending moment according to ** Indian Epliemeris for 1800 — 2000 A.D. 
is *75 on 6 November 1910. 

99. Naksbatras are very important in Soutli Indian epigraphy and we shall 
next work out a somewhat complicated problem of ordinary occurrence, namely — 

‘‘ Required to tind, by Arya siddhanta, the nakshatra, and the date of tho 
Tamil solar month, on bahula 8th tithi (day of commencement) in Adi month, 
A.D. 756.” 

Tliis particular problem possesses an intrinsic interest on account of its 
probable connexion with the ‘‘ Alai kadai or Burning of' Madura ” in Kovalan’s 
famous story told in tlie Tamil classic /^ilappadikdram. (See paper iii in 
Appendix). 

In nakshatra problems we should first examine the first new moon in the solar 
year. By Table II the first new moon in solar year A.D. 756-57 occurred at 1 J-92 
days of the solar year. We shall want the nakshatra correction corresiionding to 
this period and might find it at once. By Eye-table, sections t, U, tho nakshatra 
correction for 14*92 days = 1*16 — *07 = 1*09 days. Adi or Karkataka solar 
month lasts (by Arya siddhanta, Eye-table, section a) from 93*93 days io 125*401 
9 
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days of tlie solar year. The lunar month which must begin in this period, when there 
is no adhika month is Ashadha (see Kye-table, section b) ; and Ashadha in this 
particular year would begin 59'06+14’92 rS'OS days later than the solar year. 
The interval from Ashadha new moon to end of bahula 7th tithi is the duration of 
22 tithis or 21’66 days (Eye-table, section d) and about the end of these 21*t)ti days 
there would be according to Eyo-tahle, section s, No. 27 Revati nakshatra (20‘86-4* 
nakshatra correction .already ascertained TOO days or 21*95 days in all). The day 
of solar year wouUI then bo 73*98 -|- 2T95 = 95*93 days (up to the end of Revatl 
nakshatra in Ashadha month). But we also see that before the end of Adi montli 
which only begins at 93*93 days there may bo another Revatl nakshatra. If so, 
that would b(‘ in Sravana lunar month, in which, however, about the end of bahula 
7th tithi or 2T6G day s, nakshatra No. 2, Bharani whose interval in this particular 
month is 20*67 days increased (for A.D. 756-57) by the nakshatra correction, TOO 
days, to 2T76 days, will have come to an end. We work, according to the 
shortest method <;xeraplifiod in the Flye-table for the ending moment of 7th 
bahula tithi and No. 2 Bharani nakshatra. 


(r-i.i) 

((;.,! 2) 

(Col 3) 

|((h)l d) 

(Col 5) 

((^ol 6) 




! DAYS 

I) \ 5 8 

For ending 

(TahT' 1 1 ) Kruiiiii' inonuint. 

l*\)i endii>g moment 

Piiwt new moon, holai 

1 U D2 

... 

1 moment of 

of AiuvaDii rifiw moon 

of lithi 

V eni 



nakehatra 

tithi, A T) 75G-57 

(6) July 2('0 







Anomaly of tirwt new 


10 82 

New moon 

O’h equation for 125 17 

Moan iilhi 

moon in solai 3 ear 

1 


(G) July 2'09 

(lajH = — (11 

end 21 GO 

Add for Sravana, bahula 


1 

i 

'X’h eqi.atiori foi 11 85 


110 25 

0 oa 

NakKhiitrn 

(lii\ R ((’oi. 5) — 012 ((•;*« 


7 (lOyo-tahle, Heotion y) 



lutervah 21*76 

equation) oi 11 81 din h 



126 17 

11*85 


- ID 





, Naknhatra 

Bum of (• ’fr> ami X’h oqua* 

Tithi equation. 

DifTcrence between ending 


!— + *10 

equation — 17 

tlOIlH fol tlthlH -r- — Ol- 

•20 

momeiii of lai 7 tithi j 



{C..1 1) 

io — 0/1 


<1 ri il 7SJ ^ Yi f 1 }./ M ri * 1 1 f 1 i 




ID j:-. — ^{J 


tvIHl £i fl lUvnilrl 1 J «i 

(Hee uliove) 2l7t»-- | 

i 


(G).luly 23*68 

1*8 nakahiitia rquation 

Actual end 

21 GO 1 




lor 11 96 dn>8 - 17 

(G)Jnly 2aT>6 


' J 





Anoinalv of moon at. j 

1 

11 95 


1 

1 


ending' moment of No 2 




i 


walcRhutin 1 

1 

1 




From Table 11, we note that the Indian solar year A. I). 756-57 began on 
March 20*58 to which we add for beginning of Adi : 

March 20*58 
,, <t8*98 

March J14'51 = June 22. 

According to tlio sankranti rule observed in the 'I’aiuil country Adi must 
have begun not on June 22 but on Juno 23. 

Since we have reached July 23 by the end of both nakshatra and tithi, we 
say that July 23 = June 53 = June 23 + ifO, or 31st of Adi, provided that Adi 
lasted so long in the year in question. 

In A.D. 756-57, the Simha or Avani sankr*inti would commence on March 
20*58 -4- 126*40 — March 145*98 = July 23*98 (Eye-table, section q) ; by 
sankr.iuti rule, Siinha month would in these circumstances begin only on 24 July : 
so that the 23 July A.D. 756 when Siuvana bahci-a 7 and Nakshatra BharanT came 
to end at *55 and *68 respi'ctively of the day, was a Fkihat sind the 31st and last 
i>AY OF Aru. 

1 00. Besides the system (followed in Surya and Arya siddhantas) of the 
division of the moon’s path among the stars into 27 equal nakshatra spaces, there 
are two others, called Garga’s system and Brahma’s system, by which the sidereal 
month of 27*32166 days is divided into 27 convenient but unequal stages. Table I, 
page 199, gives the collective duration of tho uakshatras according to the unequal 
system^, and the ending moment of each nakshatra according to either of these 
systems can be found by adding the corresponding collective duration to the 
ending moment of the last nakshatra Revati, which should be first determined. 
For Brahma siddhanta this process is carried out in the Eye-table of that 
siddhanta, section s. 
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101. The followint? table shows the identifioation of the nakshatras with fixed 
stars by various authorities 


N^akahairaa, 


Ordnr hikI namea of 
naksbatiaa. 


Deiib's preeid- 
111 ov or 
nakfihatiaa. 


idoutilWd by 
Bukorsh 
with 


Identilird by 

COLKHROOKIC 
V, ith 


Idoiitiliod b) 
Bkntlk^ 
wiili 


1 A^vinl ... ... 

2 Bharatii 

3 Krittika 

(Tam. Kiruttiptai). 

4 Kohir^l 

5 

(Tam Mirnj<aglram). 

6 Aidia 

(Tam Arudra or 
Tiruvadirai). 

7 Punarvabu 

8 PnahAil 

(Tam PiMam), 

9 AsieHlia I 

(’J'am Vyilyaai). , 

10 iVIaRha 

(Tam M a gharri). i 

11 Pmva Pbalguril ' 

( I’am. Puram) j 

12 Uttar.i Phalguni 

(Tam Uotiruni). j 

13 Hama ! 

(Tam Hast am). 

14 Chitrii 

('I'am Ohittirui). 

16 Svati 

16 Vi^akliu 

(Tam VlAakam). | 

17 AiiUiadhil | 

(Tam. Anuabam) 

18 .lyrsVitJul 

(Turn 

19 Mola 

(Tarn. Mtilaiii) 

20 Purrii Ashadba 
(Tam PuiTidam). 

21 Ottara Ashadha 
(Tam Uttirudam). 

21-A. Abhijit* 

22 Sravana 

Tam (Tmivfji^am). 

23 SmThshtha or Dba- 
iiisbtba 

(Tam Avittftm). 

24 Satabhiahaj or Sata- 
tarakii 

('fam. aadiiyam). 

25 Ptlrva Bbadrapada 
(Tam. Pilrattadl). 

26 Uttara IShftdrapada 
(Tam XJctirattadi) 

27 iievatl 


I Ol Ah Vina 
(12 I V.ima 
j .\gni 

i 

4*05 Pinjapati 
5’0(> Soma 


6 07 ' Piidra 


7 -OS I Ad ill 


8*00 ( Hrihaspaii 
911 ' Sar}iah 
10* 1 2 Pifarah 
11-13 Hhaga 

12*14 Vryuman 

! 

13*15 ’ Snvitri 
14-17 I Tvaahtri 


16*18 I Vayii 
Id 19 I Indragiii 
17'20 j Mitra 


18-21 1 tnilra 


19 23 1 Nirrili 
20-24 Ajiiih 

21 2,’> ViBViMb'vfili 

Brahma 

22 2l5 Viahna 


23*27 Vasavab 


24 29 Variii?^!! 


Beta Ariotin 


A Ipha Muacm 


I Alpha Arieiia 


... 1 Pt 'J’naii 


Al-TlabarAn, Alpho, [ Alpha Tauri 
Tuari. I 

Lamda Orionia . I Latnhda One 


Alpha < ‘rioniH (P) .. 


B<la (fominoium. 


Delia Canon 
Fpstlon Hydra) 


Lambda Ononis 
Al}>ha Ol lonia 


Gamma oi Beta 
I AnotiH. 

36 A riot fa 

AUnoim {Llrta 
IHeiadum). 

Aldobarni). 

118, 110, 117 Tumi. 
183 Tauri. 


Beta Getninoium .. PolUi\ 


j Hegnlus 
! Jh'lta Leonm 


Uidta Citncii 

Alpba^ 1 ami 
Can Cl 1 . 

Alpha Tinmia 

VeltJ CooniR 


j Delta ('aiicri. 
j 49, 60 Caricri, 

KogtiluR. 

70, 71 Leoniw 


Beta LooniM 


I Al-Sarfa, Beta Beta LooniR Beta Loonii 

I Loonib. 

j fi''amma oi Delta Gamma or Delta 7, 8 CorM. 


Corvi. 

[ Spica VirgiiHH 


Delta Scorpion id . 


Corvi. 

Alpha VirginiH .. Spica 

1 

j Alpha BookoB ArctuiOB. 

I Alpha OI Chi 24, Libuo. 

Libia) 

I Delta hcorpioniH .. Beta Soorpionis 


Alpha Scorpion 1 8 


I Antaren. 


Lambda ScurpioTiis. Lambda SoorpioniH, 34, 35 SooipioniB. 


I Delta Bagiitarii ... Delia SagUiani 


i Sigma SagiUaiii 


Tau Sagitt arii 


Al-Naar Al-watp*, i Alpha Lyrm 

Vo urn 1 

Al-NR«r Al-l/lii, Alpha Aiiuilm 
Alpha Aquilm. 


Beta Delphim 


Alpha Dolpbini 


Lambda Atjnani .. j Lambda Aqnaiii 


25*30 Aja Kkapad ... j Alpha Poguii 


; Alpha Pegaai 


Delta Sagittarii. 
I‘hi Ragitiarii. 


1 Alp}{.a Aqmla*. 


Beta Df'lphim 


Lambda Atinnni. 


Alpha Pegaai 


28*31 I Ahirbudhnva. j Gamma Pegasi or ! Alpha Andromedm Gamma PogURi. 

j j Alpha Andro- I 

j I medm. I 

27*32 I Piinhan ... I Zeta Fiscimn ... j Zeta Pihoiuim ... Zeta Piacium. 


* Abhipt 18 not reckoned when only 27 nakahatras are Hpokon ol. 

Section viii. — Yogax. 

102. As explained in punigraph .">8, page 19 supra, a yoga is the time during 
which the sun and moon together accomplish 1 3 degrees 20 minutes of space. 
There are thus 27 yogas which together make 360'’. The names of all the yogas 
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are given in Eye-table, section v, from wliich it will be seen that the collective 
duration of 'll yogas is 25*42020708 days by Sfirya siddhaiita and by Brahma 
siddhanta, 25*42020574 days. 

103. Unlike tithis and naksliatras, yogas do not represent the stages of 
the actual motion of any heavenly body or of a sot of heavenly bodies. They 
are in fact the result of a mathematical rather than of an astronomical conception. 
If wo draw a lino 


c b a 

where h a represents the motion of the moon in a given time and c b the motion of 
the sun in tln> same time, it follows that r a — c h is the moon’s elongation or the 
space gained by the moon over the sun in the given time. If we regard 
separately the spaces travelled by the sun and the moon in this time, we might 
say that togethoi’ they hav*o done ca-^-cb. This r a 4" c 5, then, is the yoga,' 
while ca — r 6 is the tithi. To derive the yoga from the tithi, we may make use 
of the formula 

^ — c b -{• '!(■ b = yoga. 

wherecaandc/> are I'espcctively the moon’s and sun’s longitude, but in the 
present method it is far simpler to follow the Eye-table method shown below : - 

AcLiuil ending momf'nt of a gogn. 

lOi). Sections V, W, X of the Eye-table, together with .sections e and g of 
the same table contain all that is necessary for determining the actual ending 
moment of a yoga, provided we know the mean ending moment of tne previous 
new moon and the sun’s and moon’s anomaly at that moment, for which purpose 
we may use again the Eye-table, as shown in the illustrative examples appended 
to each Eye-table ; but it is easier to extract the quantities we require from 
Table II as follows ; — 

Required the ending moment of yoga Siddhi (No. 16 yoga) m lunar Kdrffilca 
month in A.D. 1910-11. 

'riie normal interval of yog-Aniddh!, (No. 16) in the month in question is 12 0136 
days after Karttika now moon. For the year 1910-11 wt> have to.lengthen this 
interval by a correction which depends on the interval of the first new moon in the 
solar year (25*9134 days by Table II). Exactly as we did in the case of a nakshatra 
(page 33 supra) we find from Eye-table, sections W and x the correction corre- 
sponding to 25*9134 days, i.e., 0*63061 — | 

—*12619 *12619 

+ * 5044 

Adding *5044 to the normal yoga interval 12*0136, we have 1 2 5180. With this 
result we yiroceed as we did for a nakshatra, remembering that sun’s and moon’s 
anomalies and equations are both necessary tor yogas. 


(Table 11). 

— 

Sun’s anomaly 
m Hays. 

Moon’s anomaly 
j in (lays. 

Equations. 

Oommeiicemeiit of Bolai 

} ear j 

Ap. 13*2080 

1 


1 

lUlO-ll. 

Fiiit now moon in solar 

year | 

25*9134 

i 25*9134 1 

0 535 1 


1910-U. 

Barntion in days from first 

lU'W 


1 

1 

j 


moon to Karttika new 

moon 1 

177*1835 

1 177’1836 

ll-SSC. 


(Eye-table y) 

* ■ 1 

21tJ*30d9 

1 203*0909 

14*391 1 

• • • 


I 


i Sun’s anomahstio 

1 



i 

! 


1 equation for 

j 203*10 dayw. 

■f-1323 

0*fi H-*132:i 


j 


Moon’s 4 oga 



Bum of and eqn. 

j 

4-0^)84 

j equation for 

14*523 days 

C’s +*0661 


1 

1 

April 216*5083 

i ... ; 

i 

1 

+ 1984 



OUAP. 111. — PKINCIPLKS ; SKC. IX ; KAEA^AS; I’AEAS. 105 107 


37 


By Eye-tablo section April 216 = November, 2 ; and by Eye-table 
section r *6033 of a day — 30 ghatikas 12 palas. We conclude that yoga Siddhi 
in lunar Karttika month in A.D. 1910-11 ended at 30 ghatikas J2 palas after 
mean sunrise on the 2nd November A.D. 1910. 

105. Yogas in their astronomical sense are not very much in use at present, 
but certain astrological //oyu.s (Ainritayoga, Siddhayoga, Maranayoga) are much 
more in use, being based on conbinations of uakshatras with certain week-days. 
Those so-called yogas are not alluded to in the ejiigraphical ])eriod. 

Apart from inscriptions dated in the Vikraina ora, whore yogas proper are 
freely cited, one hears of the yoga proper in such auspicious combinations as the 
following ; — 

Kagnhish't.sh fhl, i.e., the combination of Bhridra])ada krishua shasthi (in a 
year in which either Bhadrapada or S()nie previous lunar month is adhihi) with 
nakshatra Itohinl and yoga Vyafipafa on a Tuesday. I’he combination is proverbi- 
ally rare and supjiosed to be very difficult to foresee, but it can bo easily 
predicted by means of the present niothod. Look in Table 11 for Bhadrajiadu 
mean new moon (in a t’ear having this or some previous month as ailhiJc/i) falling 
on a Wednesday, mean ending moment being less than '50, and calculate Uohinl 
nakshatra and Vyallpata yoga for that month. Of course the tithi, the nakshatra, 
or the yoga, may fall on Monday or AVednosday, and then there will be no 
KapUashas/i fhl. 

N.B . — 111 A.D. 17, A D, A.D A.D. 140 A.D. 1.M3 tliere wt-n' : 

iioiit) between A.D. 1840 and A.D. 2000 Lot tlio student tij A.D. 170(> and A.D. 17S7. 

Ardhodaya yoga, i.e., a combination on a Sandaig. bj' day-time, of nakshatra 
lioliiia, yoga V yafipahi , and Mdgha Amavasya (i.e., the Amavasya at the end of liiiuir 
Maglifi). 

Champa. Shashf/n, i.e., a eombiiiatioii on a Simdai/ or Tuesday of Mdrgtf&lrsha 
6ukla shaslithi with nakshatra Satabhishaj and yoga Vaidhriti, 

Mahdmahd Varum, i.e., a combination of JTidIgwta krishua trayodasi with 
Saturday and nakshatra Safatd'!.-h'iJ and yoga t^iihha. 

Dasahan, i.e., a combination in the fonnioau, of Jt/csh(lai sukla da&imi with 
Wednesday (or Tuesday) and nakshatra llasla and yoga VyaBpdla. 

Mahdsivardiri, i.e., Mugha. krishua chaturda6i combining at miduight with 
Sunday or Tuisday, nakshatra ^ravaua and yoga Siva. 

S EC’i’i I )N i X . — Karauus. 

106. The list of harauas is given in Table J. Every tithi is divided into two 
haranas, and the ending moment of the second of every set of two karanas 
coincides with the ending moment of a tithi. I''or the other kara.na all we have to 
do is to add half a tithi, ‘49217 day, to the last mean tithi, as well as to the 
corresponding solar and lunar anomalies and calculate from these data the absolute 
ending moment of the Jearana, thus ; — 


— 

j iSnn’s anomaly in days. | 

Mooju’a anomaly in days 

On 27 February DIO the mean tithi 
(IHlh) pndi^d at 

For the 37 tk karana (Bava) add .. 

'24711 day. 320*30 

•4922 *40 

12 324 

'402 


•7401 day. 320 79 , 

I2'81i! + -160 

< 1*11 Kqnatiuii— 08i0 

(v’h •+* ‘1501. 

I2-96U. 

Sum of the eijuaiiouH -f- 1501 — 08K)s=- .. 

-f 0601 



•8062 day, i.e., the karana Tiaia ended at 4S gha^ikaa 22 palas ou 
27 February 1910. 


107. Properly speaking, two karanas ought to be shown in the panchanga, 
corresponding to every tithi : but the panchangas in practice mark only that 
karaua whose ending moment is 80 ghatikas or less from sunrise. If the tithi 
itself ends at 30 ghatikas or less from sunrise, the same ending moment is entered 
in the panchangas against both tithi and karana. In the above case, i.e., on 27 
February 1910, the 36th karana Vishti (called Bhadra in the Tamil country) will be 
found marked in the panchangas as having the same ending moment as the tithi. 
in 
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Section x . — Aliax. 

108. Having discussed the five component parts of a panchiinga proper, 
viz., vara, tithi, nalshatra, ijofia and karaaa, it remains to notice two other entries 
usually found in a line with the first five, viz., the alms and the tydjiiam. 

109. The e/i«.s or duration of daylight is simply the normal period of daylight 

in India, viz., twelve hours or 80 ghatikas, with the corrections for sunrise and 
sunset, deduced according to the rules to be presently laid down. Thus, if on a 
particular day the sun rose at 6-25 a.m. and set at <>-20 p.m. the ahas would 
be 12 hf)ur8 + 36' + 20' 12 hours 66 minutes, or 32 ghatikas 18 palas. 


Section xi. — Tiidjyaiu. 

110. The hjdjiiam. (lit., ])ortion to be abandoned for purposes of business) is a 
definite portion of the total duration of each no/os/za/m, which ])ortiou is considered 
inauspicious. !f the hidjuam, always reckoned from the first moment of each 
nakshatra, ends by diiy’, it is called a day-tyajyam, and if it ends by night, it is 
called a night-tyiljyam, and in the latter case it is usual to deducti the ahas and 
state that the hiajiiaai ends so many ghatikas and palas after sunset. 

111. The following are the fractional parts which are iijdjijam for the several 
nakshatras : — 

Tyffjaarn Tydjyam. 

1 Asvilii (five-sixths) ... . . ^ 15 Svati (seven- tliirfcieth^^) 7 


2 Bharaiii (two fifths) 

3 Krittika. (one-half) 

(^i’arn. Kiruttigai) 

4 RoluriT (two-thirds) 

5 Mrigasiras (scvou-thirtietlis) 

(Tam. Mirugasirain) 

6 Ardra (seven-twoiitieths) 

(Tam. Aru(ira or Ihruvudirai) 

7 Punarvasu (one-ha!f) 

8 Piisliya (one-third) 

(ram. Pusam) 

9 (eight-fifteenths) 

(Tam Aydyam) 

10 Magha (one-hall ; 

(Tam. Maghani) 

11 fhtrva Phaigtinl (une-third) 

(Tarn Ih'iram) 

12 Uttara Phalguiii (three-tenths) 

(Tam. IJttarara) 

13 llasta (eloven-thirneths) 

(Tam. llastam) 

14 Chitra (fourteen -fifteenths) 

(Tam. Chittirai) 


5 

1 


a 

7 

ko 

7 

VO 

\ 

2 

J 

a 

8 
15 
1 
2 

I 

3 

3 

10 

Jl 

"30 

It 

15 


16 Yisakha (soven-thirfcieth.s) . ^ 

(Tam. Vi.sakain) 

17 Anuradha (one-sixth) .. c 

(Tam, Aiiiisham) 

18 Jyeshlha (sevon-thirtiidhs) ... 

(^ram. Kottai) 

19 Milla (ono-ihird) ... ... ^ 

('j\im. M Lilam) ^ 

20 Purva-AsLildha (two-fifths) ... ... ^ 

(Tam. Pura iam) 

21 Uttara Ashndha (ono-third) ... .. J_ 

(Tam. Uttiradam) 

22 iSiavana (one-sixth) .. ... 1 

(Tam Tiriivonam) <* 

23 ^M*avishtba or Dhanishtha (one-sixth). * 

(Tam Avittam) ‘‘ 

24 Hatahhishaj or Satataraka (three- 


tenths) ... ... ... ... 

(Tam Sad a jam) 

26 Phrva-]Biadrapada (four filtoenths) ..._t 
(Tam. i^iirattadi) 

26 Uttara Bhadrapada (two-fifths) ... 

(Tam. UttirattadiJ 

27 Kevatl (one-half) ... ... ... 1 


NJi — AiitlioiTfU'B dilleras to the (yffjyuvi kn certain of the iiakHlpitran : tor luntniife, Mr Sianii, the woll.knovvi) 
publifthi-r of Dri^rk^arjitn])anclmaKUH, has infurnied the author that his tyajynmH for nakhhatras Nos. 13, 14, and W 
am 't, and J* (^inotead of i),, anil i^), leapectivel v. 


112 . 'Phe method ol working out the iydjyam is simple. We take the total 
duration of each nakshatra from the ending moment of the previous nakshatra up 
to its own ending moment and cut off the liiajyam. 

Thus, 12 July 1910, nakshatra ended Uttara Phalguni at Madras at 51 
ghaUkas 50 pala.s. 

On 18 July 1910, the next nakshatra Hasta ended in the same latitude 
at 56 ghatikas 30 palas. 

The total duration of the nakshatra Hasta was, therefore, 64 ghatikas 
40 palas. 

The iiidiiin'iii for IJasth is 

Now, B of 64 ghatikas 40 palas =. 11 x (2 ghatikasiO palas) = 28 ghat-ikas 39 
t)alas. • 
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The tyajyam for nakshatra llasta ended on 
12 July 1910, 51 ghatikas 50 palas + 23 ghatikas 39 palas = 13 July 1910, 
15 ghatikas 29 palas, ■which was a day Ujajijani. 

Again, on 20 Jnlv 1910, nakshatra MiiJaNo. 19, ended ac 31 ghatikas 50 palas. 
On 21 July 1910, nakshatra Pnrva Ashadha No. 20, (Midi d at 35 ghatikas 
36 palas. 

Total duration of Purva Ashfidha was 63 ghatikas 10 palas, 

of which the tydjiiaiii was i.o., 2 X (12 ghatikas 44 palas) = 25 ghatikas 28 
... ^ 

palas. 

'I’vfljyain for aJiila ended on 20 July 1910 at 57 ghatikas 24 palas ; 
whicli, lieing niglit-tinie, we deduct tfio arZ/ft#, 31 ghatikas 27 ])alas (arrived at 
in accordance with subsequent rulos reijrarding sunrise- and sunset) ; 

.•. Tyajyam ended at 25 ghatikas 57 palas after sunset on 20 July 19iO, and 
was a night tiiiijijmi. 


Section xii. — Snnrist'.. 

113. Time is reckoned in Indian astronomy, in the first iiistauco, from 
Lanka ' sunrise, and corrections are then apjdied so as to arrrhm ;it tin* time 
reckoned from local sunrise. 'I'liese corrections art' three in luimber: — 

(1) A correction for terrestrial longitude; 

(2) A correction for equation of time ; 

(3) A correction for the sun’s trojacal longitude. 

114. To understand the nature of those corrt'ctions, wo shall give in popular 
language the astronomical theory of local time, as applied by Indian astronomers. 

(1) OorTi’c.fidti for terrextrinl Unujiludo . — If the sun movtsl uniformly 
along the celestial equator, all places on e.irth would have suurisi' at tixactly 
6 a.m., local time. On this supposition local time for any moment of the day 
could bo deducted from Lankii time by adding or subtracting four times r.s many 
minutes of time as thei-e arc degrees of longitude bc'twoen Lanka (or Ujjain) and 
the given place. The lomritudo of Ujjain being 76'^ East of Cxreenwioh, any place 
whose longitude is more tlian 76’ from (Ireenwich has a positive correetiori, 
and any place whose longitude is lo3.s than 76’ has a negative correction for 
terrestrial longitude. For example : the longitude of Madras beimr 8.)|^ ' oast of 
Greenwich, i.e., 4-^^ men' than Ljjain, local time .at Madras is obtaim'd from 
Lank.a time by adding 4|'’x4' = IH minutes of time. 

jV.J?. — A nicTi’dian of tericstrial loiif'itud., iiiakoM u revolnlioti of tlCO ’ j‘n 24)iour.s, that Ib, it 
rovolvcEi I'-’ ill (‘24 X 60 “ lUiO = ) 4 minutes. This interval of 4 minutes mn^ tie called the /mc- 
difference corresponding to a degree of terrestrial longitude 

The tioiixliffc.ro'ncc or correction for terrc'Strial longitude for nearly 200 
important places in India (their importance being gauged by their population 
according to the Census Report of 1911) is given at the end of Table 111. The 
correction is given in seconds of time which can be converted 'mio pahtH ovvitKldiH 
by simply dividing the correction by 2 L 

(2) Correction for equafioo of lime. — The sun does not move uniformly 
throughout the year. Hence, for each day of the solar year, we have to apply a 
correction which depends on the day’s ('<|uatioii of thi’ centre. TIk' correction for 
each day of the solar year on account of the eijuation of time* may be oxprcssi'd in 
seconds of time. 

(3) Gorreefion for the mn's troi>iral lomiitude . — The sun does not move 
along the equator, as in our tirst su])position, but along the ecliptic ; and therefore 
it is only .at the points where the ecliptic cuts the equator, i.o., at the moments of 
vernal and autumnal equinox that the first supposition holds good. At other 
times of the year, a correction has to be ap])lied, depending on the sun’s tropical 
longitude, i.e., on his distance from either equinox measured along the ecliptic. 


Lanka is an imaginary island Bupposed to bo situated on the etjuator on the raeridian of Ujjain, the 
Indian Greenwich — iide paragraph 20, page 5 .'mpra. 
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115. Now, how are we to determine, the sun’s tropical longitude? The- 

longitude that is given by the day of the Indian solar year is a sidereal longitude, 
i.e., the longitude of the sun measured from a fixed point of the ecliptic, which 
fixed point was the true vernal equinox about A.D. 500 or Kaliyuga 8600. Every 
year since then, the vernal equinox has been moving further and farther away 
from that fixed point, and the sun’s tropical longitude for any year subsequent to 
Naliyuga 3600 must be found by adding to his gidereal longitude 3 degrees for 
every subsequent, period of 200 years.* In this portion of the treatise degrees are 
always converted into days, and for the purpose of Shrya siddhfinta tithis, the 
tropical longitude for any day in any year is determined by adding to the day of the 
solar year 1 day for every 64 years expired since Kaliyuga 3740 (A. 21. 639). Other 
siddhantas give the precession as 1 day for every 60 years, which is more correct 
than 1 day for every 64 years. * 

By reckoning 3740 Kaliyuga and not 3600 Kaliyuga as the date of 
coincidence of the sidereal and tropical longitude, we eliminate the 4odhya 
of 2*1707 days (Sflrya siddhanta) ; otherwise we would have to deduct the Sodhya 
from the day of the solar year in order to arrive at the sidereal longitude and 
then add to the sidereal longitude so arrived at as many days as there were 
periods of 64 years since 3600 Kaliyuga. (2*1707 X 64 = 139-9248, which is 
nearly 140.) 

116. We mentioned the 4odhya in a general way in paragraph 66 supra, and 
shall revert to it more fully in paragraphs 189 et seq. Meanwhile we may inter- 
pret the '^odhya in the following manner. The sun’s equation of the centre, 
according to Table IV-A on 0 day of the solar year, is + 2*1878 degrees, which, 
by Table IV-C is the sun’s motion for 2*17 days. In other words, when the mean 
sun is at 0 day of the solar year, the actual sun has already done 2*17 days 
journey of his annual course. Therefore, whenever we wish to express in days 
the sidereal longitude of the sun, i.e., his distance from the position he occupied 
on 0 day of the mean solar year, we deduct the Sodhya of 2*1707 days from the 
day of the solar year we are at. 

117. For the year A.D. 1279 the tropical longitude is found by adding to the 

day of the solar year - == i.e., exactly 10 days, and this addition 

holds good strictly for 64 ,years, i.e., for 32 years before and 32 years after A.D. 
1279 or from A.D. 1247 to A.D. 1311. For 30 important places in India, includ- 
ing one for every degree of North Latitude between 8° and 85°, the total of all 
the three corrections for the year A.D. 1279 is given in Table III for each day 
of the solar year. In this table the correction for tropical longitude which 
applies to the year A.D. 1279 may be assumed to apply to the whole of the epigra- 
phical period of 400 years from A.D. 1000 to 1400 (vide paragraph 1) instead of 
only to tho period of 32 years before and after A.D. 1279. There is no great 
error in this assumption, but of course direct calculation may be made, if the reader 
so pleases, for each case under examination. Further, the same table gives the 
equivalence of English and Indian solar dates for all solar years which commenced 
on the 25th March; for other years we must make a deduction or addition according 
as the Indian solar year in question commenced after or before 25th March. 

118. With these elementary notions on time, we are ready to work out quite 
accurately (according to the siddhantas) any problem in local time. We shall 
work out, by way of illustrations, the somewhat formidable array of problems 
which are presented in Professor Jacobi’s learned article in Volume II of 
the Epigraphia Indica. 

(i) Kaliyuga 4128; 4 Bhadrapada (Bengal solar mouth); place Ratnaoiri 
(L7°N. Lat.). 

Correction (1) for terrestrial longitude ; — 34 vinftdis. (We do not 
use this correction.) 


* This is the oorreotion for precession of eqniuoxes. The addition to be made to Indian sidereal longitudes 

on account of the precession of equinoxes is given in degrees in paragraph 229, page 94, under chapter V, ** Planet- 
%Tj Ohronologf for varions epochs from A.D. 682 to A.D, 2061. 


(/fS-0 
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Correction (2), equation of time: for 4 Bh&drspcMla, i.e., the I29tb! 
day of solar year, in 17** lat. + 425 seconds. 

Correction (3), tropical longitude for Kaliyuga 4128, 4 Bh&drapada r 

the number of days to be added to 129 = 6. 

04? o4i 

Now, 129 -)- 6 being 185, it follows that correction (3) is that for 
the 135th day, 17° N. Lat., i.e., + 746 seconds. 

Total of the corrections (2) and (3) is -j- 425 746= + 1171 

seconds == or 49 vin&dis. 

24 

Oorreotions (2) + (3) are BatSCient for determining local sanriBe; in this case the reBult 
“4-49 finSdiB ” meaaB that on the day in qaestion the enu roBe at Ratnagiri 49 vinAdiB or 20 minutea 
before 6 a.m. [Beenlt arrived at by ProfesBor Jacobi, 50 viuAdis which is alBo 20 minates of time.] 

(ii) Kaliyuga 4325, 4M&rga6lrBha ^Bengal solar month), Srinaoab, latitude 

84°. Correction ( 1) : — b vinfidis (We do not use this correction.) 

Correction (2) : + 487 seconds (220(h day). 

Correction (3): For 220+^'^^^^?-^ = 220 + ~ = 220 + 9 = 22^ 

64 64 

days, the correction is = 224S seconds. 

Total of corrections (2) and (3): + 437 — 2243 sec. = — 1811 seconds 
" — 75 vinadis. [Professor Jacobi arrives at the result — 74 
vin&dis.] 

(iii) Kaliyuga 4128 ; 7 Jy§9h(iha (Bengal solar month); Alioabh, latitude 28°. 

Correction (1), + 14 vinadis. (We do not use this correction.) 

[Total of corrections (2)+ 

Correction (2), — 291 seconds (37th day), j '3): + 2285" = 95 ving.- 

Correction (3), + 2576 seconds (43rd day). \ dis (94 vinEdis according 

1. to Professor Jacobi). 

(iv) Kaliyuga 3585 ; Ashadha ^ukla 12 (lunar month), Eran, 24° N. Lat. 

See peuragraph 207, page 86 below. 

119. The reader should note oarefolly when the total of all the three oorreotions 
should be used and when the total of corrections (1) and (3) will sufiSce. When 
we merely want to know by how many seconds local sunrise preceded or followed 
6 a.m., we should simply add up the second and third corrections, for here there 
is no need to consider the effect of terrestrial longitude. If the total correotion 
is positive, sunrise precedes 6 a.m. ; if the total correotion is negative, sunrise is 
later than 6 a.m. The first three examples above illustrate this aspect of the 
problem. 

When we want to know how many seconds should be added or deducted from 
the ending moment of a tithi or nakshaira, of which we already know the Lank& 
time, i.e., the time relatively to Lanka sunrise, we should sum up all three 
corrections, and if the sura is positive we should add it to Lanka time, a bile if the 
sum is negative it should be subtracted from Lanka time. 


Sbotion xiii. — Lagna, 

120. Closely analogous to the calculation of sunrise is that of the lagna, i.e., 
the portion of the ecliptic which appears at the eastern horizon at a paitieular 
mtment of the day. At other times we might require to know the moment of the 
day when a particular portion of th» ecliptic will be lagna. An example of the first 
kind of problem is — 

** W hat is the lagna at the moment of a person’s birth ” P 

N.B. — The portioa of tbe eoliptio wbiob ia lagna or “cat" at the horiBOD at any given 
moment ia ordinarily referred to as “ the lagna.” ' 

An example of the second problem is — 

** At what moment of a day, suitable for marriage, will a particular sign of 
the zodiao be lagna, so that the hour as well as the day most suitable for marriage 
may be determined '* ? 

11 
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The best exposition of the lagna is that given by Professor Jacobi at 
pages 189, 190 of the Indian Antiquary for 1900, Volume XXIX. A slight adap- 
tation of Professor Jacobi’s rules will be necessary to suit our sunrise Table HI. 

121. The Rules are — 

(1) Calculate the time-difference for the interval of space between the sum 

and the portion of the ecliptic which is lagna. 

(2) Apply the necessary corrections for tropical longitude. 

122. Problem I. — At how many ghatikan and palan after sunrise was the 
lt)5th degree of the ecliptic (i.e., the 15th degree of the sign Knnyd , — vide Bye- 
'Pable z) lagna on the 0th .l yeshtha (Bengal solar month) in Kaliyuga 4000, Latitude 
20° North ? By Eye-table a the end of 6th solar Jfiexhtha was 30-93 + 6 = 36*9.3 
days or nearly 37 days fr<»m the first moment of tho solar year A.I). 899 — 900. 

Now, the sidereal longitude at sunrise on any day of the solar year is found 
from Tables IV-C and IV-D thus — 

Sun’s actual Long, for 37 days of the so'ar year (Table 

IV-C) 34-32" + 1*49 r= 3.’')-82'’ 

Deduct Sun’s Long, for ‘60 day (Table IV-D) ... ... -59° 


.35-2.-J* 


N.B . — We deduct. *60 on account of the coramenoement of the ‘jolnr year according to Table IT 
SUrya nddhUnta. 

For the present purpose we take the nearest whole degree, i.e., 35 degrees. 

The iutorval in space between 36° and 165°=130". 

Now 360 degrees of the ecliptic I'ise above the horizon m i day or 60 ghatikas. 

.*.130 degrees ... ... 21 ^ ghatikas 

21 ghatikas 40 palas. 

In other words, the IGoth degree of the ecliptic was Inr/na about 21 ghatikas 
40 palas after sunrise on th(‘ day in question. 

123. Next, we proceed to apjdy the oorreetions for tropical longitude. 

The differenc.o between the tropical and sidereal longitude of the sun for the 
4000 — 3740 

year Kaliyuga 4000 -=• =4 days. Now .36*93 days + 4 days 40-93 

days. 

The correction for the tropical longitude of the sun is that pertaining to the 
41st day in Table III, under latihide 20°, i.e., -1-1865 seconds. 

For the correction for tropical longitude of the lagna, i.e., sidereal 165° of 
the ecliptic in Kaliyuga 4000 we have to determine the day when the mean sun 
accomplishes 166° of the ecliptic, which is determined as follows from Tables 
lV-0 and IV-D : — 

(Table TV-C) 160 days — 164*43° 

(TablelV-L) -5^’ day ^ *57° 

169-58 days 165° 

We add 4 days to 169*58 days for tropical longitude in tho year Kaliyuga 
4000. Total 173*58 or 174 days. 

'I'he (iorrection for tropical lonL'itude corresponding (in Kaliyuga 4000) to 
sidereal 165°, or tropical 174 days, is -+- 161 seconds. 

We add tliis correction luifh the sign reversed to the first :--- 
-+-1865—161 = 1714 aeconds = 72 palas. 

Adding this correction to the approximation first arrived at, we have 

21 ghatikas 40 palasJ 
1 ghatika 12 palas 


22 ghatikas 5*2 palas. 
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This was the moment (according to Professor Jacobi, loc. cit.) when the 166th 
•degree of the ecliptic was lagna on the day in question. 

N.B. — Firstlif, we bad to convert 165<^ of the ecliptic into dayn in order to apply Table 111, 
which expresses the various portions of the ecliptic as days of the solar year. 

Secondly^ we reversed the sig^n of the correction in the case of the lagna because what we 
wanted was the difference between the corrections on account of the tropical longitude of the sun 
and of the lagna respectively. 

124. Second Prohlem . — “ What portion of the ecliptic was lagna on tho same 
day at 20 ghatikas after sunrise ? ” 

We have seen tliat sunrise on the solar 6th Jyeshthii corresponds to 35° 
sidereal longitude. 

Now, a time-difference of 20 ghatikas answers to an interval in space of 20 x 

=zz 120 degrees. 

()0 

The portion of the t>oliptic which was lagna at 20 ghatikas after sunrise 
was (ronghli/) 120°-t-35°= 155° or the 5th degree of the 6th sign Kanyd (vide Bye- 
table for the longitude corresponding to tho different ri^is). 

This is enough for all ordinary calculations of lagna. 

If wo wish to be quito accurate, wo proceed as follows. The correction for 
tropical longitude of the .sun on tho day in question was, a.s we have seen, 1865 
seconds. 

The correction for tho tropical longituile of the tagna, i.e., It5.5° of the ecliptic 
must be found by iqqilying Tables IV-C and IV-D. 

(Table IV-(^) 159 days 154 57° 

(TablelV-D) -44 day - = -13° 


159-44 days --■= 165*00° 
Add for tropical longitude 4 days 


163-44 days. 

The correctiou for tropical longitude pertaining to the 20th degree of latitude 
and the 163rd day (in Kaliyuga -lOdO) is (liy Table III)-l-.333 seconds. 

We add this leith algn reverse, d to the first correction : 

4-1865 — 333 = 4'lb32 — 64 pa]a.s. 

In other words, on the day in question, the 155th degree of the ecliptic was 
lagna at 20 ghatikas phis 64 palas. 

We want, however, the degree of the ecliptic which was lagna at c-.vactly 20 
orhatikHS after sunrise. 

o • 

125. The annexed small table adapted from Pi-of. Jacobi’s Table of udaydsns 
in Vol. I, Kp. Ind.^ enables us to accomplish this stage of the problem. 

We learn from this table that in the 20th degree of latitndo f,he 6tli sign of 
the aodiac (Kanya, with which we are concerned) takes 257 seconds to rise oy/f 
degree above the horizon. 

-. 64 palas or 1532 seconds are taken to rise = 6-9611° 

or (by Table VI) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 

In other words, we should deduct 5 degree's 58 minutes from 1 55° in order fo 
know which portion of the ecliptic was Ingna at exactly 20 ghatikas after sunrise 
on the day in question. 

The portion in question was 1.55° minus 5 degrees 58 minutes = 14!) degrees 
2 minutes, which is exactly the result arrived at by Professor Jacobi. 
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Tima {in neeond$) taken by a degree of the ecliptic to rise above the horizon. 
DEOKeKfi or tbkkbstrui laiitodb from 8° to 35°. 


Signs 

DegreeK 








12* 

13* 

14 

15 







of the 

of 





8 

9 

10 

ir 

16* 

17** 

18 

19^ 

20* 

ar 

sodiac. 

ecliptic. 


















1 

0^ 

80*^ 

XIJ 

330«» 

-800^^ 

210 

20S 

206 

204 

202 

201 

199 

197 

195 

194 

192 

190 

188 

186 

II 

30 -- 

- 60 

XI 

800 - 

-330 

229 

227 

226 

224 

228 

221 

220 

218 

217 

215 

214 

212 

211 

206 

HI 

60 - 

-90 

X 

270 - 

-800 

258 

253 

252 

262 

251 

261 

250 

260 

249 

248 

248 

247 

246 

249 

IV^ 

90 — 

120 

IX 

240 

-270 

263 

263 

264 

264 

265 

266 

266 

267 

267 

268 

269 

269 

270 

270 

V 

120 — 

150 

vin 

210 

-240 

•260 

251 

258 

25 1 

258 

267 

259 

i60 

262 

263 

265 

266 

268 

269 

VI 

160 — 

160 

VII 

180 

-210 

238 

238 

239 

241 

243 

244 

246 

248 

260 

252 

254 

255 

267 

269 

Signs 

Degrees 







25'^ 

26* 

27 

28* 








of tho 

of 




22 

23 

24^ 

29* 

30* 

31* 

32" 33° 

34* 

36* 

sodiac 

ecliptic. 


















I 

0°- 

- 80 

XII 

880^ 

360^ 

184 

182 

180 

178 

176 

174 

172 

170 

168 

165 

1G3 

161 

159 

157 

11 

80 - 

GO 

XI 

300 

—880 

208 

206 

205 

203 

201 

199 

197 

196 

lot 

19i 

190 

188 

186 

184 

III 

60 - 

■ 90 

X 

270 

-300 

245 

214 

244 

243 

242 

242 

241 

240 

239 

238 

288 

287 

237 

238 

IV 

90 - 

120 

JX 

240 

-270 

271 

273 

278 

274 

274 

276 

275 

276 

277 

277 

278 

278 

279 

280 

V 

120 - 

160 

VTII 

210 

-2t0 

270 

272 

274 

276 

278 

279 

281 

283 

285 

287 

289 

291 

293 

295 

VI 

160 — 

180 

VII 

180 

«^2I0 

281 

263 

2(;5 

267 

269 

271 

273 

275 

278 

280 

282 

284 

286 

288 


126. The operation of tieterraining the lagna of a particular moment (e.g., 
the moment of a birth), or the moment when a particular degree of the fsodiac 
will be lagna (say, to make an auspicious marriage) has to be performed 
occasionally not only by the astrologer, but also by the en(]uirer who wishes to 
verify a statement in a time-record as to lagna. The rulo.s on this subject given 
above are adapted from Prof, Jacobi’s original article in the Indian Antiquarg. 
Foi' rapid working the following formulae may bo found useful. Let— 

A — Sun’s longitude at 0 a.m (Lanka). 

B — int.(3rval in decimals of a day between local sunrise and actual local time 
of birth or other moment. This interval may, for practical purposes, be taken 
also as the change of sun’s longitude corresponding to that interval ; see N.B. to 
process (7) in first example below. 

a — seconds per degree of rise (according to table supra). 

T.Ij.S. — correction in seconds (Table III) for tropical longitude of sun at 
actual local sunrise. 

T.L.Tj. - correction in seconds (Table III) for tropical longitude of approxi- 
mate degree of lagna. 

The approximate degree, which is lagna, — (A — B) -1- (BxJGO'’) or 
(A+359 B) degrees. 

The formula A+359 B, process (11) below, is convenient for readily ascer- 
taining the a])proximate lagna; and when the figure so obtained is well within a 
ra^i, it will be unnecessary to proceed further. For exact calculation, and when 
lagna is on the borders of a rasi, we have, 

.... .,raR- T.L.S.— T.I..L. 

Actual lagna=A-l-359 i> — 

In order to i-endor quite easy the performance of this operation, we shall 
exhibit, in detail and by means of au example, the 10 procesiies of which the 
operation consists. We propose to find the lagna of a child born at Madras at 12 
noon (Standard or Indian Railway time) on 1st April ]'.)15. 

Process. Application. 

(1) Interval from actuHl local sunrise to (1) The time (12 noon, standard time) 
moment of birth. ■ ’ should be reduced by 9 minut< s for all dates 

biibf'equcnt to l.st July IVOli, the date of 
introduction of Indian standard, or Railway 
time which is in advance of Madras mean 
aaironomical time by i) minutes. The mean 
astronomical time of binh was 11 hours 51 
minutes alter inidni)>ht ; or 5 hours 51 
minutes or '2437 of a dny after mean Madras 
sunrise. To this should be added, by Table 
111 (for lat. 13‘’) minus 4sl2 seconds for equa- 
tion of time fins 35] seconds for tropical 
longitode = — 71 seconds = — •0007 of a day. 
{N,B.~la order to find the tropical longitude 
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Process. 


(2) Interval from Lanka .sunrise to 
moment of birtli. 


(o) L'lian^e of sun’s longitude corre- 
sponding to (1) interval from actual sunrise 
to moment of birth” ; use Table IV-D. 

(4) Change of snrrs longitude coit(*- 
sponding to (2) ^Mnterval from Lanka sunrise 
to moment of birth ” , use '^i'able 1V-1>. 


(5) Days and fraction of a day (Lanka 
time) elapsed in solar year up to moment of 
birth. 


(6) Longitude of sun at moment of birth. 

N,B . — This is tho absolute ]on^otud(' of tl)0 sun for 
tho inoiuont of birth and doos not depend on Lanka op 
any other time, though it is deduced by nioanfi of Lnnku 
time 


(7) Longitude of sun at actual local 
sunrise. 

To obtain this, we simply subtract (3) 
from (6) ; or we shall have equally correct 
results by subtracting (1) from (6). 

JV.I?. — Wo 8ce that we might equally well tuki' (1) 
instead of (3), and in ge neral a fraction of a day less 
than unity may be used equally well as the change of 
sun’s longitude corresponding to that fraction of day, 
siDCo the sun’s motion per day is nearly 1®. 

(8) Add to (7) as many minutes of an arc 
as there are years since A.D. 532 and deduct 
860^ if necessary. This la the addition for 
luni-Bolar precession — see Paper (ii) in 
Appendix ; also paragraph 229, page 94 
below. The exact figure according to para- 
graph 229 is 22*5*^, but the difference between 
this and 23*05®, viz., *5® does not affect process 
(9). 


Application, 

for any day of tho solar year for the present 
time, from A.D. 1840 to A.I). 1920 — we should 
add 20 days to the number of elapsed days in 
the solar year and find under tho given lati- 
tude in Table III the correction for tropical 
longitude appropriate to the resulting number 
of days.) The interval from actual Madras 
sunrise up to moment of birth was therefore 
5 hours 51 minutes less 71 seconds = *2430 
of a day. 

This is obtained by subtracting from 5 
hours 51 minutes (the given interval), the 
time difference due to [Jjjain longitude of 
Madras, i.o., 18 minutes; (2) will then be 5 
liours 33 minutes *2312 of a day. 

''Pho changi^ of sun’s longitude corre- 
sponding to ‘2430 of a day is (by Table IV-D 
of this work) *2805 + *0030 - *2395 of a 
degree. 

The chan go of sun’s longitude corre- 
sponding to *2312 of a day is (by Table IV-D) 
•221)7 H *0012 '2279 of a degree. 

iV.B. ProocHHOB (3) erul (4) rnoy generally Im> 
dinpoDBed with vSoo N,l>. to (7) below 

Take the given day of tlie English year 
(Iflt April) as leukoiied from previous 1st 
April (Eye- table, section q) and deduct the day 
and fraction of day iu April when the solar 
year 1914-15 cominenc(‘d, according to 
Table II, i.e., April 12-2430. Tho given 
English day, April Ist, A.D. 1915, is, by Eye- 
table q, the 36Gtli day reckoned from 
previous 1st April. Now, 800*2312 minns 
18*2130 days = 352*9882 days. 

By Table IV-C, the mean longitude of sun 
for 352 (lays of tho solar year is 814*7927^“* 

Equation of centre for 852 days 

of the solar year = -f 2*J717^ 

jjongifcude of sun corresponding 

to *98 of day = *9059'^ 

Longitude of sun corresponding to *0082 

of day — *0081^ 


Longitude of sun corresponding 

to 352*9882 days «= 347*9884^ 


347*9 minu,s *2^ 347 70. 


1,015 — 532 1/363 minutes — 23 degrees 

3 minutes — 23*05°. 

347*7° + 28*05 = 370-75° 

— 360° 


10*75° 


12 
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Process. 

(9) Convert (8) into days l)y ^Fable 
IV E. Deduct .‘»()rr2G days if necessary. 

(10) Correction for tropical longitude of 
sun (Table III) appropriate to latitude of 
givcm place (Madras, lat. l‘>°) and days 
arrived at in (9) 

(11) Apfjroximate laj^na . — 

Add the figurtMii (G) to tunes the 
figure 11 ) (‘>j and deduct ^,(>0^ n^cr^sary. 


(12) Add to (11) same (jiiantity as in (8) 
and convert result into days by liable IV-E. 
Deduct F)55**26 days if 7iecossary. 


Application. 

10 degrees — 10*15 days. 
*75 degree “ *76 day 


lO'H^ 10*91 days. 


+ 428 seconds of time, 

:547 9^ -h 859 X *2395^' --- 483*9^ 

— 860 ^ 

73 ’ 9 ^ 

78-lT’ 4 23*05^’--: 9()*95'' - 98*37 days (by 
Table n^E, for 

90 degrees 91 *8)2 days. 

G degrees — G*00 days. 

'95 ^ or 57 min. = *9G day. 


(13) Correction for tropical lo))gitude of 
approximate lagna ('table III) appropriate to 
latitude of given })laco (Mavlras, lat. 18*’) and 
days arrived at in (12). 

(14) From (10) deduct (18) algebraically. 

(15) Divide (14) by figure under latitude 
of given place in the table on page 4 1 and 
against sign of zodiac corresponding to 
d egret ‘s in (12). 


(IG) Actual lagna is (11) mums (15) 
subtracted algebraically. 


98-37 days. 

4- 1,217 seconds. 

i- 428 — 1,21 7— — 789 seconds. 
Sign of zodiac corresponding to 97*0'^ of 
tropi(*al longitude is IV, 

4'he figure against sign IV and under lat. 
13^ in tlie table on page 44 supra is 206 
seconds. 

Now — — 3 (approximafccdy). 

7 a.cp" _ ( _ 7G4D or 17^ in 

Mithuna rasi* 


The above example m suited to a case in which the moment of birth is 
recorded iii Indian Standard d'ime. But supposing the birtb we are considering 
took [)lac(^ at 12 noon, Standard Time, on Ist April 1915 at Vizagapafatti, whore 
the same lime is kept as at Madras, then in order to complete process (1) above, 
i.e., to ascertain the interval between actual local sunrise and time of birth, we 
should increase or decrease the interval by the difference in time betAveen the 
Ujjain longitude of Madras and that of Vizagapatain as given in Table III. The 
interval Avill then be diminislied by 1,804 — 1,072 782 seconds = 12 minutes, 

12 seconds = (by Table VI) ‘0084 of a day. 

If, on the other hand, strict Indian usage has been followed (which is nowhere 
done at present, except by extra careful astrolr»gers), and the moment of birth 
lias been recorded as so many glialikas and palas after actual local sunrise^ this is 
the very thing we want for process (1), and we need not trouble to calculate it. 


127. We shall now indicate the processc's for the converse problem of 
ascertaining tlie rising moment of a lagna, considered suitable for an act depend- 
ing on the human will, say, the performance of a marriage, the undertaking of a 
journey, the taking charge of a house or an appointment, etc. The ptocesses are 
only ten in number. , Suppose we want to tix a suitable hour so as to have a 
murriage, etc., performed at Vellore (lat. time diff. -f ^>08 seconds) on 15th 
May 1915, in the middle of Siraha lagna (135'^ sidereal longitude), then we pro- 
ceed as follows : — 


(1) Find longitude of sun at Lanka mean 
sunrise on the given day. 

Proceed as in the first example. 

(2) Find out by how much local sunrise 
precedes or follows Ujjain sunrise. (Tublo 
111, lat. 13% 83rd day for equation of time ; 
83 4 20 or 53rd day for tropical longitude.) 


2G*® 4 *2 X 9-8*^ 4- 1*6° f *4" = 26*0" 4 
1-96" f 16° + *4° = 30*50% 

May ISfch is the 33rd day of the Indian 
solar year at the present epoch. According 
to Table III the total correction for any 
moment at Vellore is — 348 4 1,592 + 808 
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Process. Applicdilon, 

seconds •= 2,052 seconds = 04 miiiutos 12 
bocoiids = -f *02 of a daj. That is local 
sunrise precedes liRuka mean sunrise by 
*o240 of a day. 

N'.B. — In et>oti<m 1111 sitpia it is Ktnfced thni “ wlu'n wo mt*roIy want to know by how many seooiidH l(H*a] 
sunrise preceded or followed t> utu., \^e ahould simply add np the nefond and third eorrootioua/' ity 0 am 
in this pasHa^e is meant (acoordinfj to strict Indian usaj^c) local 0 a in., i.c , 0 a ra by a clock keeping^ mean 
sstrononiictd time for the locahtij in (juettHon (Thnro is no such clock nt present, excejit nt astronoiinoal obnerra- 
tories.) In the present case wc want to know more, we want to know by how many Hi't'onds or minutob sunrise 
at Vellore on 16th May lPir» prec(*ded or followed U^jain ot Utnkff G a.m VVe liave in diis case to take into 
account the first correction also, naraolv, that for terrestrial longitude, and we have done so in tlie above working. 
Again wo took in the present case tbo coriection foi tropical longitude t'ori esponding to the 5.'lrd day of the 
year. The correct day, as shown m process (8) below, is the 62nd. bui the differenoe will not lead to any appreci- 
able error 


(3) Deduct (2) from (1) (ilgehraicallij 

’Jliis is the longitude of the sun at 
actual local sunri.se at Vellore on 15th May 
1915. 

(4) Deduct (3) from proposed lai>na, 
inoreasing tbo latter, if necessary y by 360®. 

(5) 1Tme of approximates Ingna. Divide 
(4^) by 360. 


(6) JjQcrease (3) by 23T® fur tro))it*al 
longitude as in process (8) in the fir.st 
example, and convert into days by Table IV- K, 


p.0-.5(V - (-f *024'') = :T)‘52". 


135® nnmis '>0 52® = 104*4S 


*2902 oF a day. 


I0T48 
360 

z=z n gliatikas 25 palas, or 6 houis 
mi mites after lotail sunrise at Vollore. 
:;0*r)2® 23-r = 53*()2 degrees. 

50 degrt'es = 50 73) days. 

3 „ -- t> 0 days. 

•6 „ r= *61 day. 


58 


(7) inoreaso (4) by 23*1® for tiopical 
longitude of proposed lagna and convert into 
days by Table IV-E. 


53*6 degrees = 51*34 days. 

104*48® -p 23*1® = 127*6®. 
100 degr(‘es 101 5 days. 
20 „ = 26*3 „ 

7 „ = 7*1 „ 

6 „ = *6 day. 


(8) Find from Table III for given latitude 

(Vellore 13,®) the correction for tropical 

longitude appropriate to (6). 

(9) Find from Table III for given latitmle 

(Vellore 13°) the correction for tropical 

longitude of lagna, i e, (7). 

(10) The actual inoinmit of rising of the 
proposed lagna is {(9) tninus (7)} tiJded 
algebraically to (5). 


127’t) dogrec^s 129*5 days. 

I 1 ,6) 1 0 seconds. 


-f 518 seconds. 


(5) (9) - (7) 

6 lirs. 58 mill, f 518 sec. — 1,610 sec. 

= 6 lirs. 58 min. less 2,092 sec>. 

= 6 lirs 58 min. less 18 nnn. 12 see. 

6 hrs 39 min. IS sec. 

=r *2776 of a day (Table \^I). 

By Table VI, this fraction “ 16 glmtikas 
‘39 pala.s after lo<^al sunrise at Vellore. This 
was the moment suitable, ewteris parihuf^^ for a 
marriage to be oeUdirated under ISIi}oha lagna 
(135®) at Vellore on 15th Mav 1915. 


Section xiv. — Sunset. 

128. The coo^idorations to which wo have introduced the reader in dealing 

with sunrise and lagna will enable him to deal fdso with whioli is only 

the supplement (in the language of georaotry) of snnrlf^e. 

Supposing the sun is at a point of the ecliptic whose tropical longitude is 
1( O'^, then we have to consider at sunrise how long, relatively to the moan sun on 
the equator, the mean sun on the ecliptic takes to rise 100"^, and at sunset we 
have to oonsider how long, relatively to the mean sun on the oiiuator, the mean 
sun on the ecliptic takes to fall SO"". 

129. Accordingly, to determine tlie moment of sunset by local time, we should 
tak(' the" .sum of (1) the correction for e(|uation of time, which is the same or 
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nearly the same as for sunrise, and (2) the correction for tropical longitude, 
which will bo the supplement of the tropical longitude for sunrise. The supple- 
ment of an angle is the difference between it and 180°" In our sunrise tables, 
degrees are expressed as days and by Tables IV-C and IV-D 180°=184'80 days or 
in round figures 18-5 days. 

130. What we have to do, therefore, to dc'termine the second correction for 
sunset is to find the difi’erence between the day of the solar year under consider- 
ation and 186 days, and take the correction for tropical longitude for the day so 
arrived at. If the solar day n'e> are considering exceeds 185 days, the sign of the 
tropical longitude for the difference will remain unchanged : otherwise the sign 
should be reversed. This correction should t hen be added to the equation of time 
111 order to determine the interv.al betwemi sunset and 6 p.m. local time, while the 
total so arrived at should be added again to correction ( 1 ) adverted to in paragraph 
113, i.e., 11 k‘ correction for terrestrial longitude, in order to arrive at the interval 
between 6 p.ni. Lanhn time and local sunset. 

131. In the absence of any other standard authorities on the subject, we may 
compare our calculations of sunset for A.D. 1910-11 with those given in the 
Ivumbakonaiii Mutt Panchangam, edited by Mr. Viswanatha Srauti, it. v. 


Latitude 11“ IV. {Tanjore). 


Dnti' Ity Kuroi>oari Cnlendai 
well an by Tamil 
solar A ear 
^Sadharantt 

\ 1). lino 

Days of 
solar 
yout 

acoordmg 
to 'I’al >!(' 

in 

Equal ion of 
liino in 
h(*< onds bv 
Tab. nr 
under Lai, 
ir 1o» tin 
day for soldi 
y< ar ootorod 
m ( ol (2) 

Supplonu’ut to 
trop loiiKitudo 111 
days (no , 
di Herein o 
botwoi'ii 

eol (-) inoroRsod 
by 20 and 18.5 
days). 

1 Cor‘oetiOH foi 
trop. longitude 
MU to 'lab. 
Ill loi the 
HupphMnontal 
day arim d at 
Jii‘< oiuiun ( J) 
{sign to i>< r< - 
vvrsid i! nncis 
sarg) 

Sum ol corree 
tloiis arrivi d at 
ill (‘olumuH 
(.'Dunrl (5). 

Moment 
ot sun.sut 
accord mg 
to tol, ((ij , 

Sunsi't 
a< cord- 
ing to 

Mi Si. in- 
ti’s i>an- 
clnijiRam 
for lUlu 


(2) 

U) 

(1) 

i 


m 

(7) 






1 

1 



P M 

P M 

Cbittirui 1 (Ap, 13) ... 

1 

4>3«> 

lf>4lli day 

' 

- 22" 

_ 457"=- 7' 

6-7 

6-7 

Vaip:ii6i 2 (May 15) . 

32 

-352" 

133id day 


- 312" 

- 664"==-- ir 

6-11 

6-11 

Alii 3 (Jo 1(3) 

65 

-147" 

100th d.iy 


- 986" 

-1133"= 19' 

6-19 

6-19 

18) 

97 

-f 163" 

68th day 


- 1469" 

-13U0"= 22' 

6-22 

6-23 

4 (Au. lU) 

129 

+411" 

36th day 


-1168" 

_ 757*= -18' 

6-1.3 

! 

tVl4 

Purat.tiiijii 6 (8. 20) 

161 

+510'" 

1th day 


- 144" 

+ 371"=+ 6' 

5-54 

6-65 

AippaiSi 0 (0 22) 

192 

+494" 

27th day 
(212-185^27) 


+ !)69* 

+ 1408"=+ 24' 

5-36 

6-36 

Kttittigai H (N. 23) ... 

22-1 

+363" 

69th day 


+1528" 

+m6"=+31' 

5-29 

6-30 

Margali 3 (D. 17) ... 

219 

+ 140" 

84th day 


+127S" 

+1418"=+23' 

6-37 

5-37 

Tai 2J (F. 3) A D 1911 

296 

-208" 

183id day 


+ 812" 

+ 44*=+ 1' 

6-59 

6-1 

I’anguni 2 (Mr 15) A.D, 1913 

1 

337 

1 -421" i 

i 1 

172nd day 

1 


+ 12" 

- 409"=- 7' 

1 

6-7 1 

6-8 


132. We observe (1) that sufficiently accurate results can be obtained by 
taking whole days instead of days and fractions of days in columns 2 and 4 supra ; 
in other words, it is not necessary to calculate the day of the solar year with 
exactitude as wo did for Problem I under “ Lagna” (2) that a positive correction 
in column 6 re-appears in column 7 as a deduction from 6 p.m., while a negative 
correction in column 6 re-appears in column 7 as an addition to 6 p.m. 

Supposing a birth took place 2 hours after sunset on l3th April 1910, the 
moment of birth would bo 0 p.m. -j- 2 hours 7' =8-7 p.m. In this case sunset 
was 6-7 p.m. On the other hand, if a birth took place 2 hours after sunset on 23rd 
Novernber 1910, then the correction for sunset being -f- 31', the local time at which 
the birth, took place would be 6 p.m. -+- 2 hrs, — 31' = 7-29 p.rn. In this case 
sunset was at 5-29 p.m. 
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Seci’ICN x\. — Eiliparx. 

133. EcUpsos are a most valuable and unerring liistorical record, and eclipses 
are freely cited in Indian historical dooument.«. Accordin^rly, the date of occur- 
rence of solar and lunar eclipses has been indicated in Tabh* II and throughout 
this Ephemeris by means of the symbol ^ for solar eclipses and O lunar 
eclipses. A solar eclipse can occur only at new moon and a lunar eclipse can 
occur only at full moon, and as full moons are not specially indicated in Table II, 
every lunar eclipse is there shown merely as occurring in a particular lunar month. 
The actual date of a lunar eclipse can be found by working out the exact ending 
moment of the full-moon titlii, i.e., jja»c/(my(f.s7 or paio natiil. For this, of course, 
it will be necessary to add the collective duration of fifteen tithia, i.e., 14-7() days 
(Eye-table), to the mean moment of new moon and also to the moon’s and sun’s 
anomaly at that moment and add to, or subtract from, tho mean mormmt of lull 
moon the sum of the sun’s and moon’s equations. (See examples worked out in 
section 96 and Eye-table.) In the body of the Ephemeris^ every eclipse', whether 
solar or lunar, is marked against, the very day on which it occurred. 

134. We may preface our observations on ecli])ses by tho following jiassages 
from a well-known French work, first published in the 18th (tentnry, and still 
regarded as a standard authority on chronology, “L’art de vrrifier /c.v dafrs — 

“The magnitude of an eclipse is indicated in digits. A digit is tho twelfth 
part of the diameter of a heavenly body : accordingly, an eclipse of four digits is 
one where the third part of the diameter of a heavi'nly liody is in shadow ; if one 
half ot the diameter is in shadow, t he eclipse is said to be of six digits ; and if tho 
whole of the diameter is m shadow', the oclip.se is said to bo of twelve digits. 
Further, m a total eclipse, if the jiart which is h'ast in shadow is removed from tho 
edge of th(' shadow by as much as two digits, thone two digits are addetl to tho 
twelve, and the eclipse is said to be one of fourteen digits. 

13-0. “T1 le duration of an eclipse of tho moon is proportional to its magni- 
tude ; but it does not depend on this factor alone. Wo may say, in general, that 
a total eclipse of the moon will last at least 3^ hours, and at most 4 hours and a 
few minutes. A partial eclipse above six digits inav last as much as 3.| lioiirs or 
as little as hours ; it seldom goes beyond those limits. An eclipse of between 
three and six digits lusts between two and three hours. Tho duration correspond- 
ing to two digits is 1^ hours ; to one digit, one hour ; to half a digit, ^ of an hour. 
The duration of total obscurity in a total eclipse is from to 2 hours. 

136. “The moon has no light of her own, but reflects that received by her 
from the sun. Cunsequently. when in an eclipse the eartli passes between the 
moon and the sun, and cuts off the rays of the sun from the moon, tho latter can 
shed no more light on Paris than on Pekin or on Constantinople. An eclipse of 
the moon, therefore, commences at all points of the earth at the same instant and 
lasts everywhere foi' the same length of time. All that we need see is whether 
tho time of a lunar eclipse falls between local sunset and sunrise, as otherwise the 
eclipse will not bo visible. 

137. “ On tho other hand, the sun is a self-luminous body : the moon is very 
much smaller than tho earth : she is, in fact, a mere point in comparison with the 
sun. From these well-known facts it follows that in a solar eclipse, the moon 
passing between the earth and the sun, cannot cut off the rays of the sun from 
all parts of the earth, the same instant. She casts her shadow in succession 
on different parts of the earth, and even the successive passage of the moon’s 
shadow covers during a single eclipse only a small total extent of the earth’s 
surface. Thus, journeying from west to east, a solar eclipse may first strike 
Spain, then France, then Germany, and then in succession the eastern countries 
as far as the farthest east of Asia, but the whole time Africa may remain 
untouched by the moon’s shadow. ” 

138. The extent of the earth’s surface, affected by a solar eclipse, is therefore 
a matter of calculation : and an exact calculation is by no means easy to intro<tuc© 
into a popular work of this kind. 

13 
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The book entitled J/art de verifier les dates gives (1) all lunar eclipses nnd (2) 
nil solar eclipses visible anywhere in the civilized wtirld known to history, marking, 
by a series of ingenious conventious, the path of each solar (Eclipse, the regions 
where it is visible and the latitudes where it is central [a) under the fifth 
meridian, i.e., on the ('oast of West Africa, 15° of longitude west of Paris, (b) 
under the meriib.iiu where it is noon at the mouieut of true conjunction, and (c) 
undor the 155tli meridian, i.e., in 1 12“ longitude (‘ast of (Iroenwich. Other 
useful details, given under each eclipse, in the same valuable work, need not be 
niproduced here, as nothing short of a translation of the v'holo chapter on eclipses 
would give the reader an ade(piate id<*a of its contents. 

139. Table 11 and the body of the Kphomeris exhibit nil lunar eclipses, 
and it is ea.sy for the i-oader t-o calculate the ending moment of the full moon tithi, 
which will enable him to know whether the eeli|)So could have boon seen in India 
at the place UTider consnh'ration. Inkewise crll solar eclipses have been given as in 
the Krench work, from A.I). 1 to A.D. 300, and aftc'r the latter dat(‘ as a rule, 
eclipses which, according to tlie same authority, could not have been visible iu 
India an* not mentioned. 

140. The points where t.he moon’s orbit crosses the ecliptic are called the 
nodes a.nd in order that an eclipse may occur, the opposition at the time of a lunar 
eclijise, or tin* conjunction at the time of a solar eclipse, must happen at or near 
a node Tlie sun’s distance from either node is therefore an important factor in 
determining wliether an (‘clipse is or is not possible at a particular new or full 
moon. Sun’s longitmle Tables IV-C, IV-I) and IV-M and Rfihu tables (IV-K) 
for oontiirios and odd years will (uiable the readei- to calculate the sun’s distance 
from either node (Rfiliu is .simply the Indian name for t he moon’s ascending node) 
at any moment from 1 11.(1. to A.D. 2000, and by ujiplyiug the following canons 
(adajited from Professor .lacobi’s article in Volume 1 of ICpigraphla Indica) lie may 
determine whether a solar or a lunar ecliiise is certain, doubtful, or impossible at 
a particular new or full moon respectively. 

Solar and lunar eclipses as determined by sun’s disianco from node at new 
and full moon — 

If suit's iHsfnnce Jrnii) node, nt ne/r moon is- 

Hetween 0 and ltr2 ', or between 163*8“ and 180“ % Certain. 

Betnoen 1G*3“ and 18'9'', or between It 3'7° and IGDl” o ^ )■ Doahtful. 

Between l.'O and IGDO" “ J Impossible. 

Jf sun's disin itce front node, nt /nil moon, is 

Between 0“ and 1 0’44°, or between lG9'56° and 180° § 17 Certain. 

Between 10 45 ’and 1 3 86°, or l>etween IGO^.O^and 166* 14° ^22 r Houbtfnl. 

Between 13'87° and 16613" g J Ihipossible. 

These canons are exhaustively dealt with in Chapter V, Section v, pages 
1 34 to 150 and m Table IV-L of this work. 

X B — For all solar and lunar eclipses in the years 13. C 1207 to A.D. 2oCO, the standard work 
of roforence is Oijpolz:^r h Kanon dar Fimtcrnuse iOrd^r of edtjms) • and it may be safely assorted 
that there are no trustworthy references in any literature in the world to eel ipse?s of an earlier date 
than H C 1207. An attempt to expound the manner iu which eclipses are calculated is, therefore, 
of little practujal use in chronologicHl invffsti^ation when the answer to the questions whether an 
eclipse was possible, and in which regions of the earth a solar eclipse vnhr visible, may be easily 
obhiined from Oppolzer. Hut occasionally one has to satisfy the public cariosity as to whether 
there was an edlipne on a date earlier than B.C. 1200, To the extent necessary to satisfy such 
curiosity, the author has furnished iu Chapter V, Section v (pages 134 to 1*^0) and in Table IV-L of 
the present work certain cycles of recurrence of eclipses, not hitherto generally noticed, whereby the 
occurrence of an eclipse in a past year, however remote, may bo verified by the application of certain 
simple tests 

Skction xvi . — Jovian cycles, years and months. - 

Note. — For the exact calculation of Jupiter’s mean or actual place at any moment see Tables 
V-A and V»B and the explanation of thorn in Chapter V infra, 

141. A Jovian year is the period taken by .Jupiter to pass through a sign of the 
zodiac, 30 degrees and it is somewhat less than an Indian solar year. A Jupiter’s 
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cycle of 60 Jovian years is often met with in Iiuliau chronology as a mode of 
reckoning time. Each of the years in the oyclo receives a nam<j corresponding to 
the name of one of tlie years in Table 1. but wliile the so-called Jupiter’s cycle in 
Table I, as used to this day i)i Southern India, is merely a cycle of 60 Indian solar 
years, the Jupiter’s cycle, properly so called, which has been in use in Northern 
India and which is also given in Table I, is a cycle of real Jovian years. 

142. Altogether three different nmanings might be attached to tin' citation of 
a year of Jupiter’s cycle : — 

(1) A year of the southern cycle (Table 1), which is merely a solar year 
with a Jovian name. 

(2) A year of the northern cycle ^ Table 1), which is the Jovian ycai* actiially 
completed at the h- (ji ■,il, <j of a .solar year. 

(3) A year of the northern cyclti (Table 1), being thi> Jovian year actually 
completed at the actual moineid we are dealing with. 

Tlie contexli alone must enable us to coiijocture which of these meanings is to 
be attached to a citation of a Jovian year. 

143. Also, where the second of tin' throe modes of citation is followed, it is 
evident that if any other Jovian year has had its beginning as irel.l as Its and intho 
course of a solar year, that Jovian year will be ksfiai/a. or su[>[)r<*s8od. 

Hence it i.s that certain Jovian years are actually siipjirosscd in the nortluTii 

system of ivckoning. The suppn'.^sed years are shown liy blanks ( ) in Table 1, 

northern cycle. 

144. Fourth mode of cilatioii {ilt . — There is a fouidh mode of citation of Jovian 
years which \\c otboi hnd in Malayjilam inscriptions, and that is to cite, instead of 
one year out of every sixty, oiu' year out of every twelvi*. In twelve Jovian years 
the planet Ju[)itor jiasses thr.mgh the twelve sigu'^ ot the zodiac and each sign 
corresponds to one of the twelve years of Jupiter’s revolution. In a ease in which 
Jupiter had completed nine Jovian years*, he would be described as being in th(» 
10th sign of the Ziodiac, i.e., in Molcara. 

145. Fifth, mode of eil.alion io ). — in thi.s tho twelve .lovian years receive the 
names of the twelve lunar imniths, Kfirltikii being the first and A,<mna the i2t,h. 
The Jovian years t (properly, months) are distinguished from lunar months by the 
prefix Mahd. Thus, Maha-Kfirltika, Maha-M.argasira, etc. 

146. Sixth mode of ritalion (6). ---This is the heliacal ri.siiig system, in which 
the Jovian cycle begins with tlie heliacal rising of .lupiter, i.e, his re-appoaranco 
after a conjunction with the siiii. ’I’he system is exhaaistivoly dealt with by 
Mr. Dikshit in his introduction to Volume III of Dr. Elect’s Corpus litHrripflonum 
Indieannn, and all the citations <if this kind, hitherto found in inscriptions, are 
there collected. 

147- Readers in Southern India will ’oe mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the “ moan-sign 
system” t and which is mot with in 'rravancorc inscriptions, e.g., those diseiis.sed 
by Dr. Schram in Indian Antiquani, Volume X.K V ( 1S‘.>6), pages d — 1 1 ; and by 
Professor Kielhorii at pages 53. 174 ibid. 

We shall cite an example: “ Kollam 31)0, Jupiter in Kumbha, and tlio sun 
18 days old in Mina, Thiiusdai, I’ushya nakshatm, lUth lunar day.” 

Kollam 390 is equivalent to A.D. 3 JO -f- 824 — A.D. 1214 (Indian solar 
year). 

Eighteen days in Kumbha month means 352 days of the solar yoar — 

Dcijifrt'ri. 

By Table IV Jiipitei ’n mean longitude at begmiiiug of A.l). liOO was 220 10 

„ for 14 years is 80 

,, „ foi* 352 days is 2!^25 

Total ... 314*21 


♦ “ Jovian year ** doe« not mean the period of revolntion of Japitwi’a orbit (winch ia a litthi Ie«iB than 12 iiolar 
years) but one-twelfth of that period, which is roughly eqaivalent to a aolar yeai . 

fin chapter V of this work which is devotod to planotary chronology, the reatler will find a dirccfc method of 
calculatings either the mean or the actual hIku or occupied by Jupiter at any moment. 
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Now 814° is the .14th degree of Kumbha rasi. Therefore Jupiter is rightly 
described as having occupied Kumbha on the date in question. If we want 
Jupiter’s actual geocentric place on this date we refer to Table V-A where we are 
informed that it was the same as on the corresponding solar day of A.D. 1819 
less •2° ; and according to Table V-^ this position was 816°. 


itri5. 

drapada. 

ina. 


Section xvii. — The Vartiamdna, Purnimanta, Amanta and Kdrttikddi tysien^ 

of citation. 

148. The ordinary or normal Inode of citing an Indian date is by means of 
gala or ‘ expired ’ yeairs, amanta months (or months beginning with the first tithi 
after new moon or Amdvdaya), and Ohaitrddi years (or lunar years beginning with 
Ohattra), The lunar year can begin with Chaitra only when the solar year begins 
with MSsha Sankrfinti. Therefore a reckoning by Chaitrfidi lunar years is the 
same as reckoning by Meshadi solar years. 

149. Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are 

Varttamdna, or current years, opposed to gata (expired) ; Purnimanta 
months, beginning with the tithi after full moon ; and Kdrttikddi lunar years (or 
“southern” years) beginning with the lunar month Kdrttika. 

1 50. In -the Purnimanta system, each month beginning with a full moon is 
named after the next amanta month, but takes in the dark fortnight preceding 
each new moon. It is to this system that we owe the name paksha, lit. a wing, 
the dark and bright fortnights being the wings on either side of a new moon. 

151. In the Kdrttikddi lunar year system, the year beginning with lunar 
Karttika takes the number of the Meshadi solar year then running, and has in 
common with it the five months, Lunar Karttika to Lunar Phalguna. 

Canons — 

I. A dark fortnight in «th Amanta month is in (» + l)th Purnirhdnta 
month. 

II. Any month or tithi in Nth year, expired, is in (N + l)th year current. 

III. Any of the months named in the margin in Nth year Chaitrsdi, expired, 
is ascribed to the 

(a) (N — l)th year Kdrttikddi, expired, or to 
(5) Nth year, Kdrttikddi, current. 

N.B.—Goarent>\j, any of the aboye months in nth year KSrftikSdi, expired, is ascribed to 
(n + l)th year Ghaiiradi, expired. 

For clearness’ sake, we will present these three rules under three aspects, one 
of which, when we are in doubt, every problem before us must assume. 

First aspect. — If we have before us a dark fortnight or bahida tithi of the 
nth month in the Nth year, known to be an expired year, but do not know whether 
the system is amanta or purnimanta, we must searcli for the tithi both in the nth 
and the (n — l)th month in our ordinary (Am&nta) tables. 

Second aspect. — If we have before us a dark fortnight or bahvla tithi of the 
nth month in the Nth year, and do not know whether the month is amanta or 
purnimanta, nor whether the year is expired or current, we must, in using our 
tables, look for the tithi— 

(1) in the nth month, Nth year, expired ; 

(2) in the (n — l)th month. Nth year, expired ; 

(3) in the nth month, (N — l)th year, expired ; and 

(4) in the (n — l)th month, (N — l)th year, expired. 

Third aspect . — If we have before us a dark fortnight or bahula tithi of the 
nth month (from Chaitra to Aivina, inclusive) in the Nth^ year and do not 
know whether the month is amdrUa or purnimanta, or whether the year is- 
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expired or current, Chaitrd<li or KaHtikadi, we must, in using our tables, look for 
the titbi — 

(1) in the ?ith month, i\rth year, expired ; 

(2) in the (w — ])th month, iVth year, expired ; 

(3) in the wth month, {N - ' l)th year, expired; 

{4) in the {n l)th month, (N — l)th year, expired; 

(5) in the nth month, (iV’+l)th year, expired; and 

(6) in the (n — l)th month, (ZV^+l)th year, expired. 

N.H.^¥or bright fortnight <ir nukla dates in any month, no searoh need be made in any case 
in the (n— ■l)th month ; and whether tor l)rig]it or dark fortnight dates iii the months of K&rtlika to 
Phaiguna inclusive, no search need bo made in any case in l)th year, eicpireiL 

Readers who prefer Professor Kielhorn’s mode of stating the same rules will find them in 
Indian Antiquary, Volome XTX, page 22, or at page 402 of Epiqrapkia Indica^ Volume 1 Any rules 
must be somewhat perplexing at first sight and should be carefully reaHf)ned out by those intei'ested 
in snoh investigations. 

162. The lunar v«ar bogiiicing with lunar Chaitra of any solar year » is 
icaelf (?t+l). Thus, Chaitra 1266 may mean; — 

(a) I.unar Chaitra at the end of current solar 1264, i.e., at the end of 
expired solar 1263. 

(b) Lunar Chaitra at tho end of expired solar 1264 and before the beginning' 
of solar 1265 (expired). 

(r) Lunar Chaitra at tho end of expired solar 1265 and before tbe beginning 
of solar 1266 (expired) 

This amhiguity is independent of tho differonco between Chaitradi and 
Karttikiidi systein.s, and is peculiar to the lunar month Chaitra. 

Sk(;tion xviii. — 77n‘ ere.i no}n in use or me! loith in inscriptions. 

153. In the following summary of Indian eras, adapted from Cunningham 
and other authorities, we give in each case the formula whereby a year of each 
era, “expired” or “current” as the case may be, may be obtained from the 
A.D. year, also noting where the era is or was in Use, and whether it is amanta 
or pQrnimanta, Chaitradi or Karttikadi and so forth. 

(1) Kaliyuga (expired year = 3l02 minus B.C. year; A.D. year + 3101), 
Used all over India as a solar (MSshadi) and luni-solar (Chaitradi) year. The years 
in this era, with A.D., ^aka, and Vikrama equivalents, are indicated in Eye- 
table k from 3102 B.C. to A.D. 2000 ; and they are regularly given in tho Ephe- 
meris from A.D. 700 to A.D. 1999. 

(2) Saptnrishi (current year — A.D. year -|- 70). Mostly current and 
mostly purnimdnta and Ohaitradi. At present in use in Kashmir and formerly in 
Multan and elsewhere. Quoted generally in cycles of lOU years. Thus A.D. 
1910 = Saptarshi 1986, current, quoted only as “ 86 Saptarshi, current.” * 

(3) Vikram'i era (expired year — A.D. year -f- 67). Extensively used at 
present in Guzerat and all over N orthern India, except Bengal : Karttikadi 
Amanta in Guzerat, hence called Southern Vikrama ; Ohaitradi and Purnimdnta in 
North India, hence called iVor(Aer» Vikrama. Other names, “ Malava era”; and 
also simply “ Samvat. ” The Vikrama years, expired, from A.D. 500 to A.D. 2000 
are regularly shown in 1 able II, and from A.D* 700 to A.D. 1999 in the Ephemeris. 

(4) Saka era (expired year = A.D. year minus 78). Extensively used in 
India both in the past, and at present. - Meshadi (for solar ye.ar) and Ohaitradi 
(for luni-solar year) : generally amanta, but purnimdnta in Northern India, ^aka 
equivalents of Kaliyuga and Vikrama years, expired, from A.D. 500 to A.D. 2000, 
are regularly given in Table II, and from A.D. 700 to A.D. 1999 in the Ephoiueris. 
Current Saka years are often quoted in inscriptions, in which case the formula is, 
current Saka = A.D. year mlnm 77. 


♦ The saptariiihi* arc^ Bupposed (bjr an aBfcronomioat ftotion) to occipy each nak^hatra for 100year«; in other 
words they g*> round the cirole of the iiakahatras iu^2,700 yearw. Thm conrcrition it merely equivalent to oui reokoii-. 
ing by oeoturiet. Thus when Varahamihira, quoting from Garga, tayt that the pithie were in Vfagha (nakthatra 
No. 10) during the nign of Yudhiihtira, he means that the epoch wat removed by 7 conturiet from another when 
the pithili were in KHttikk nakehatra , and if we Huppoae that the aatrononiical fiction of tho longitndea of all 
bearenly bodies being 0" at 0 day m 0 year Kaliyuga, was applied to the sa ptaiiahis also, and that their 0 longitude 
was in Krlttika (which was an anoient reckoning), the opooh referred to by VarUhamihlra would bo circo 2600 
B.O. to 2400 B 0,, and Varahamihira' a year-date for Yudhiehtira’s reign is actnally A.D. 78 — 2626 years5as244>8 B.C. 
See Paper (v) in the appendix ** Astronomical references in the MabAbhErata.*’ 
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(6) Kollaiii era (current year = A.D year minus 824), Used in Malabar, 
Cochin, and Travancore since A.D. S25. Begins in North Malabar with solar 
Kanya and in South Malabar with Chhigam (Simha) ; always solar and current. 
English equivalents for all Kollara years are regularly given in the Bphenieris. 

(ti) Bengali san (or sen) (current year = A.D. year minus 593). Meshadi, 
current solar year. Now in use in Bengal. For A.D. 700 to A.D. 1999, B. san 
equivalents are regularly given in the Ephemoris, but they are given as expired 
years; and tr> find the current Bengal san, add one to the Ephemeris number. 

(7) Chedi or Kalachuri era (current year = A.D. year minus 247), current, 
ASvinddiy purnimdnta. 


.. D. 300 = 

Chedi 53 current. ' 

A.D. 800 = 

Chedi 553 current. 

„ 400 = 

153 

>5 

900 = 

>> 

653 „ 

.500 = 

» 253 


„ 1000 = 

97 

753 „ 

„ 600 = 

„ 3.53 

1 

1100 = 

99 

853 „ 

700 = 

„ 453 

>> 

„ 1200 = 

yt 

953 „ 


Not now in use, but was in use under the Kalachuri kings in Western and 
■Central India. 

(8) Qupta (current year — A.D, year minus 319). 

A.D. 400 = Gupta 81 current, A.D. 600 = Gupta 281 current. 

„ 500 = „ 181 „ „ 700 = „ 881 „ 

Not now in use. Was in use in Central Ibdia and Nepal in the centuries 
above indicated as current, Chaifradi, purnimdnta. 

(9j Va/ffM A PH (current year = A.D. year 7?mws 318). Onrrent, Kdrtti- 
Icddi, amdida, or'purnimdnta. 

A.D. 400 = Valubhi 82 current. A.D. 900 = Valabhi 582 current 

„ .-,00= „ 182 „ „ 1000 - „ 682 „ 

„ 600= „ 282 „ ,,1100= „ 782 „ 

„ 700 = „ 882 „ ., 1200 = „ 882 „ 

„ 800 = „ 482 „ „ 1800 = „ 982 „ 

Not now in use. Was in use in Ka(,hiavad and neighbourhood in centuries 
above indicated. 

(;0) Vildyati year (current year — A.D. year minus 592). Kanyddi, solar, 

current. 

Now in use in Orissa. Months begin invariably on the day of sankranti 
instead of the next or the third day after. 

This era bears to the Bengali sau pretty much the same relation that the 
Valabhi bore to the Gupta era. 

(11) Audi j/eaf (current year — A.D. year minus 592). Luni^solar, current. 
Lunar year changes in Bhadrapdda iukla 12lh, i.e., some days before, or some days 
after, Kanya. sankranti. Otherwise the same as Vilayati. Current in Orissa. 
Probably bears the same relation to Vilayati that the luni-solar year in the I'nlugu 
country bears to the solar year of the Tamil country (i.e., only now year day is 
different in each case). 

(12) Fasti year (luni-solar) in Bengal, and N.W. India (current year = 
A.D. year minus 592) ; purnimdnta and lunar Ah-inddi (i.e., it begins on piirni- 
manta Alvina, bahula pratipad) ; luni-solar year for Bengal, just as the Bengal 
san is the solar year for the same tract of country. Like all luni-solar years, the 
fasti takes the number of the next solar san. Thus, A.D. 1900 was, Bengal 
san 1307 current, but the luni-solar fasti beginning on Ahrina Tcrishna pratipad 
of A.D. 1900 takes the number of the next Bengal san, i.e., 1308 current. Hence 
the formula for Bengal fasli is “ current A.D. year minus 592. ” 

(13) DaJr ha II fasli {currant year = A.D. year minus 593) was up to A.D. 155(> 

when its number was 963, a Hijra year, but from that year forward it has been 
kept as a solar year (identical in number with Bengal san), beginning, in parts of 
Bombay, when the sun enters the nt^kshatra MrigaHrasf i.e. (now) about 7th or 
8th Ju^e. The months, their periods of beginning, and number of days are the 
same as in the Muhammadan calendar. « 

(14) The Madras fasli year is an agricultural, solar, tropical year, beginning 
on 1st July and having no divisions of its own into months and days. Its formula is 

♦ By Eye-f4tbl€» 8 tbe sun enters nakshatra Mriga<^<ras when his longittide is 63® 20'’. The number of days oor- 
resBpnding to this (by Table IV .C) ^ 66. When the solar year oommenoes (as it did in AJ). 191 1) on 13th April, the 
fitin*s entry into Hyigadiras nakshatra wonld be on 60 13 69 days from Ist April, i.e., on 8th Jane* 
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“ Current fasli = A. 1). year //)?««« 590.” The agricultural or rovenu*' year from 
Ist July 1910 to 30th June 1911 might be expressed (juite as well by the expression 
“Revenue year 1910—11 ” as by the expression “ Kasli 1320,” The former 
expression would convey better sense to most people, and the ('xpi essioti “ F asli 
year,” the use of which a blind tradition has consecrated in Madra.s, sertros no otla-r 
purpose than to confuse any one who is not a village accountant or a Tahsildar. 
It is a chronological anomaly and will no doubt gradually drop out of usp. 

(15) The Mahratta 8ur-mn, sJmhur-Han or Ar a hi -san [cmvoni year = A,D. 
year viinvs 699) was extensively used under the Mahratta supremacy, and is still 
occasionally mot with. Begins, like the Dakhan fasli, when the sun enters the 
nakshatra Mrigafiiras.* 

(16) Hanhukala era (carreut yesir = A.D. year minus 606). Was current in 
Muttra (Mathura) in Kanauj, Nepal. Harsha 9t current = .\.D 700, and so on. 

(17) Nevar era, (used in Nepal from A.D. 1 

Nevar 21, expired = A.D. 900. 
Nevar 821, expired = A.D. 1700. 

(18) Ohaluhyn. era (expired year = A.D. year mtn/w 1076). This was in use 
only from A.D. 1079 to A.D. 1162. It followed the 6aka months and pakshas. 
Chalukya 24 expired = A.D. 1100. 

(19) LahxiimAua i§eua era : (expired year —A.D. year minus 1 108, according 
to present day almanacs). Now in use in Tirhut and Mithila, but along with the 
6aka or Vikrama era. 

Dr. Kielliorn concludes that the formula for this era was (from A.D. 1194 to 
A.D. 1551). “Expired Lakshmana Sena year — A.D. year^ minus lll'.t” 
According to this formula A.D. 1200 would be ecpiivaleut to Lak. Sena 81, expired. 
The years of this era were (‘xf/ired, KarUikadiy amdnta. 

(20) Mahratta Itaja &aha era (current year = A.D. year minu-'t 1673) was 
established on the accession of Sivaji; the number of the year used to ciiauge 
every Ji/eshtha Sulcta trai/odusl, which was the tithi or date of Sivaji’s accession. 
Otherwise same as southern luni*8olar amauta saka years. 

(21) (— mighty or divine era), dating from the accession of 
Akbar (14th February 1556), fell into disuse temp. Shah Johan. Days and months 
were solar, without intercalations. 

Section xix . — Tithis in relation to festivals and vice versa. 

154. Day on, mhich a festival is celebrated. — As a tithi generally covers a por- 
tion of two days, it sometimes happens that though for civil purposes the tithi of 
a day is that wldch is current at' sunrise, yet, for religious purposes, the tithi 
may have to be celebrated on the previous day when it begins. When a tithi is 
appointed for the celebration of a feast or fast, to be kept at forenoon, midday, 
late afternoon, midnight, etc., it is obvious that the feast or fast must be ob, served 
on the day when the titlii covers the prescribed part of the day. The day for 
such purposes is divided, first of all, into five portions between sunrise and sunset. 

(1) Prdfahlcdki, or early forenoon, 6 ghatikas from sunrise. 

(2) Sangava, or forenoon, 6 to 12 ghafikas from sunrise. 

fo) Madhi/dhna, or raiddav, 12 to 18 ghatikas from sunrise. 

(4) AparahnUy or afternoon, 18 to 24 ghatikas from sunrise. 

(5) Sdydhna, or late afternoon, 24 to 30 ghatikas from sunrise. 

(a) The 4 ghatikas before sunrise are called nrumdayu. or rise of dawn, 
(fc) The 6 gliatikas after sunset are called pradosha or evening. 

(c) The 2 ghatikas in the middle of the night are called niBlhuy 
midnight. 

(<f) A festival marked as purenviddhn is celebrated on the first day of the 
tithi, not on the second. A festival celebrated on the second day 
on which a tithi is current is said to be pdraviddha. 

K.B. — Tithi dvat/am . — Two tithis meotiiig, i e., one commencing and the other ending, between 
18 and 24 ghatikas after sunrise, when a similar meeting does not take place next day. 

• By Ey©- table 8 th© sun enters nakshatj^a Mrif?a6iras wlien his longitude is 63^ 20', The number of days 
oorresponding to this (by Table IV.0)= 66. When the solar yeur commences (as it did in A.D. 1911) on 13th 
April, the # 13111*1 ©ntiy into Mpgasiras nakshktra would be on. 66 •+ 13 *=• 69 days from Ist April, i.©., on 8th Jnne. 


878 to A.D. 1768), expired^ Kart- 
Hhadi^ Aw mi t a. 

Formula Nevar expired = A.D. year 
miuv8 879.” 
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165. Festivals connected leilh 7iak>fhatra8 ns well as tithis. — On^the nakshatra 
^ravishtha (No. 23) in lunar Sravaua, the ceremony of Upakarma (Avani Avittam, 
is celebrated. Eye-table, section s shows that this festival would ordi- 
narily fall about full moon in Sravaua. In the same manner, all festivals 
associated with partictdar nakshafras may bo equally well connected with parti- 
cular tithis. In Southern India, however, it is usual to connect nakshatra festivals 
with certain solar month.s in which they are celebrated ; e.g., Pahguni Uttaram 
(i.e., I'ttara I’hnlgunl nakshatra in the solar month called Pahgimi), Chitfirni 
M/llam (i.e., Miila nakshatra in the solar month called Ghittirai) ; Arani Avittam 
(vide supiab etc. Tithi festivals are also often connected in Southern India with 
solar months ; and if a festival falls, for instance, on 6ukla panchami in a parti- 
cular solar month, and there are two snkla |)anchainTs in that month, the first is 
called shnya tithi and the second only is coh^brated. 

Occasionally something else is reipiired for the celebration of a feast besides 
the concurrence of a tithi and a na-kshatra ; and there are also festivals and fa.sts 
which cannot conveniently be arranged under tithis. Such matters are arranged 
in the following alphabetical notes, which will be of interest to the general reader 
as well as to students of epigraphy. 

iofi. Ammdsyn : the 'I'arpana or minor (irdildiha should be in apardhtm. If it 
occurs in apardhna on two days, and is less than 60 ghatikas in length, it is kept 
on the first day ; otherwise (i.e., if of normal length or longer) on second day. If 
not occurring in apardhna of two days, it should bo kept on the first day. The 
same rule is observed for ^raddhas. 

t^uklaya.jurveda . — Amavasya is kept on the third day, before moourise. 

Time for ydgds {jiiyxya, kala). — The last fourth part of a parva (i.e., either 
amavasya or paurnaroi) and first three parts of pratipad are suitable as ydgakCda. 
If there is yagakala on two days, then the day on which the kfda is current at 
noon is the proper day. 

Ohaturda^i (14th tithi). — Bahula chaturdasi in every month is Pivardtri, but 
Magha ba. 14 is Mahd i^ivardtri. 

Chdturmdsya dvitiyds. — Bhadrapada ba. 2 ; Ashadha ba. 2 ; Phalguna ba. 2 ; 
Kiirttika ba. 2. 

The bahula dviilyd in Ashadhs, Si'avana, Bhadrapada and Alvina is «*allod 
Asunyasayana vrata and the fast is broken at rooonriso. 

Ekddatil (llth tithi). — Every okadaSI is sacred, like every amavasya, and 
receives a special name. It is called Vijayd when joined with the nakshatra 
“ Punarvasii.” The following are the names of the 24 ekada^is : (12 in bright 
halves and 12 in dark halves of the 12 lunar months) - 


MotiMi 

Buklapaksha 

Hahulaptiksha. 

Chut bra ... 

Kamada ekadafil ... 

Varftthinl ekada^l. 

Vainakha ... 

Mohinl do. 

A para do. 

Ashudha ... 

^Cirjala do ... 

Vishmifayan ot^iava , Wayanl or Vishnu- 
sayuin ekudut^l (i e., Vishnu gomj; to 
sleep). 

V oginl do. 

K&ttiMda do. 

Kamika do 

Siavar^m 

Pntrada, okaduHl ... 

A) a do. 

lihadrapada 

Viahnuparivartaiiotfiava or Parivartinl 
ekadaHl (Vishnu turning on his side, 
called Vi8hno'^r<nkbala, when llfh 
and I2th tithiB meet in nakshatra 
‘ Sravaua *) 

Indira do. 

Alvina 

Paidankasa ekadaAl 

liamA do 

burttika 

Prahodhinl ektida^I (waking of Vishnu), 
Bhislinia panohakavrata oommenoes. 

Utpatti do. 

j Marp^a'^lreha 

Mokstada ekada^l 

Saphala do. 

FauBha ... ... 

Pntiada ekada^i or Mukkotti or 
Vaikuutfka okuda^l 

Sbattila do. 

j 

M&gha 

Jaye ekiidadl ... ... 

Vi jay a do. j 



Amalaki okada^l ••• ... 

Papamochinl eka* ! 
dadl. j 
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(Vaishnavas). — If daSaim ends after 56 ghalikas, the fast is on dvada^l day. 

If on ekada^i day, there is any part of nnvutnt or day, then also the 

fast should be kept on dvdda^l. 

If dmdait touches three days, then the fast is on the day which is wholly 
drddaSi and parauain on tho next, tlay when dvadasi ends. 

In any other cas(>, i>kdd<u<l is the fast day and dviidasl the day of paraiiam. 

SanyaSins and widows of all creeds observe this rule for elcdda&l. 

(Smilrthas) — Even if dasaim end.s after 56 ghatikas, tho fast is kept on 
ekoidakl. 

If dvadaSi touches three days, Smarthas observe the first dmda^i day as 
eTcddakl. 

(Kamya ekadasi). — Those who observe ekadasi for Icdmya purposes (begetting 
childi'on, etc ) observe Ike Smartha rule : those who observe ekadasi for mol-ah i 
(like Sanyasins) observe the Vaishnava rule. 

If a death occurs on the dny of ekadai^i fast, whether it be ekadasi or dvadasi 
tithi, then the sraddha is on the next. d.ay. Only Miidhvas and Ttmgalai 
Vaishnavas obsei-vo this rule: Sinartlias and Vadagalai Vaishnavas observe tho 
sraddha on ekadasi fast day also. 

(h-dhana . — For 9 hours before conimencenuuit. of a lunar eclipse, and for 12 
hours before oorainencenieut of a solar eclipse, neither .sraddha nor meals are 
allowed : they are allowed after nidkbho, i.o., release of tlio eclipsed body. On tho 
occasion of a grasfhwlai/a^ eclipse of the moon (when moon rises in an eclip.sod 
condition), neither sraddha nor meals aro allowed during day, and after mokulia, 
performers of purnima hfiddba must fast and perform h addha next day, but others 
may have food at night. 

(irnHlhiiKtliamaim'iti (lunar eclipse). — If the moon sets in an eclipsed (iondition, 
meals aro allowed only after next moonrise, except to the perfoiuner of Sraddha, 
who mu.st fast in the night and perform .sraddha next day. 

According to Manu, no sraddha on account of a tithi can bo performed at 
night, but h’addlias on .account of eclipse must be performed during the time of 
eclipse, even if it bo at night. 

Jay anti — 

1. ^lata'ia jayanti — Cbaitra su. 5 {(ipardlinci). 

2. Kurnm jayonti — .J yeshtha su. 12 (prnddsha). 

3. Vurdha jayanfi — Chaitra sn. 9 (aparahnn). 

4s. Ndrl^i inha jayanf.i , — Vai&ikba su. 13 (pradduha), 

5 Vd.nianu joyanti — Bhadrapada su. 12 (m'ld/iydhna). 

6. Paranurdma jayaiili — Vaisaklia su. 3 (between 6 and 9 p.ra.). 

7 . sSri Rdma jnijmiti — -Chaitra su. 9 {tiKuiydhna). 

8. /amn/ a yeya?(b’— Bhadrapada su. 3 {niadydhna). 

9. Krishna jdiinnli — Srfiv.aiia b. 8 (must be current at midnight). 

10. Bauddha jdyanti, Kalki jnyanli — Jyeshtha su. 3 {pradd»h(i). 

Kalpddi — 

Kurma kalpadi — Chaitra su. 5 

nr Chaiti’a Ainavasya. 

Parthiva kalpadi — Vai^akha ba. 3. 

Savitri kalpadi — Karttika .su. 7. 

Pralaya kaljtadi — Mfirgasirsha su. 9. ,5 

Varaha kalpadi — Magha su. l.S. 

Brahma kalpadi — Pbalguna ba. S. ^ 

Mddhva fjrthains and, Piinyadmaim . — South of Madras, Madlivas observe 
these commemor.ations as apardhsm vudpini and North of Madras, they observe 
them .as ndaya vydpini, because the days .are days, not of birth, but of death. 

These festivals are associated with lunar months and tithis, and are inserted 
in the general list accordingly. 

Manvddi — 

List of Monvddia — 

1. Svarochiaha — ASvina su. 9. 

2. Svayambhuva — Karttika su. 12. 

15 
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?). IJttama. — ^Chaitra su. 3. 

4. Tamasa — Bhadjiipada sii. 3. 

5. Agnisavarui— Sravaua Amavasya. 

6. liaivata — Fusfiya su. II. 

7. Chaksliuhba — Ashadha su, 10. 

8. Vaivasvata -Magha bu, 7. 

9. Silryasavaiui — Bhadrapada su. 7. 

10. Rudrasavanii — Ashadha ba. 8. 

11. Jndrasavarpi —Kfirttika ))a. 8. 

12. Brahmasavarni — l^halguna 

13. Rauch} aka- Chaitra pQrnima. 

14. Bhaiichya — Jyoshtha piirinma. 


iV.7X. — Man rad) ai)(l Yiigadi^ oncurrino in ,fukl(tpak/fha, should be in pnrvdknay i e., before noon : 
if they occuir in krishv apakshii^ they ehonld lio witlnn opardhnn^ i e., aiVernoon. 

Mann SivurfdrL — Every mouth, ba. 11 or purr avid d ho) is Si rordlri. 

See ChattfTfhfii'i,'^ 

F(( {15th titlii). — A sukla 15 or [ifirnimri (full moon) is called 
So'maK^tn when it falls on Monday and is s|)ecial for donations. 

It is called cfmf/dnntvi when it is /tufhrr joined with an lunar eclipse. 

Most puriiimas receive special natra^s, which are giv(m in the general list. 

i'armnddha^ a tithi kept on tliQ day on which it ends. 

Pro /iperf {Jst titlii). - 'The (Uiaitra sukla prufipad^ i e., that which jirecedes 
the JVlcsha sanknlnti, is the beginning of the Hindu lunar year, new year’s day 
(lunar) b(>lng that on which the jiratijiad is current at suni*ise. (When there is 
an adhihi Oiuntra^ that begins the year, i ddio tithi is ther(dore called Vdttidra- 
nnnhlia (coinnKMiceracnt of th^(‘ y®'*p)- ks also N((vardfr dratuhha, therc^ being 
another NaVifrdlrdrinnbhn on Af>vin(f sukla pratipad. 

ridd A tithi ki‘pr on the day on which it begins, provided it begins 
more than 4 ghatikas bcfori' the suiiHet of one day and ends before sunset of 
following day. 

PuHhlcara^ or festival of a river, is celebrated when Jupiter enters certain 
signs of tlie zodiac’. Tlie signs for the 12 chi(d‘ rivers are — 

Jupitorin Meslui — Gangfi. Jupiter in Tula — Kaveri. 

,, Bishabha — Reva. ,, Vrischika^ — Bhirnarathi. 

, , M i th u n a — S ara s v a 1 1 . , , I ) h an uB — P u sh k ar a m . 

,, Karkataka — •lamna. ,, Makara- -Tungabluulra. 

,, Simha — Godavari. ,, Kumbha- — Indus. 

,, Kanya — Ki-ishna. „ Mina — Sapranitantaai. 


'J’he moment of Jupiter’s entry into a nisi is the Pushkarain, and the period 
of the festiyal is 12 days. 

A nisi into which Jupiter enters twice (i o., before retrogression and after) 
IS counted only at second entry, 

^ P — For time of entry of Jupiter into the Mveral t Ctbls, during the yttkin 1024 B C. to A D. 
1099 see Tables V~A and V-B 


SdiikruvKOiit . — Wlioii sankrauii occurs (luring daylight, it should be observed 
as closely as ytossiblo : if after sunset, it is kept on tlie first day in the case of 
sankranti occurring before midnight : otherwise, next day. If at midnight, it 
may be ki'pt on either day. Kishabha, Simha, Vriscliika, Kumbha sankrantis 
(stliira raSi sankrantis) arc called Vishnupada. Mithuna, Kau\a, Dhanus, Mina 
(dvisvabhava rasls) are called ShaduHlti ptiniiolcdhi. 

Mesha and Tula sankrantis are called Visbuval punyakala. l\arka^ka and 
Makara sankrantis are called respectively Uakshinayana and Uttarayana 
punyakala. 

Sopapada.’i . — Jyeslitha su. 2, A6vina su. 10, Magba su. 4 and 12 {piirvdh'na). 

'Xisrosli lakas. — 7tb, 8th and 9th tithis in bahula paksha of'Marga^irsha, Pushya. 
Magha, Phalgima {apardhna). 

Updlcarma . — Sravana su. lb {mmgavavyaphu 6 ghat, to 12). For Yajurvedis, 
if Sankramuna, Mu(iham, heliacal setting ol' Juj)iter or Venus or eclipse concur, 
then the upakarma is on Bhadrapada purnima ; if that also is objectionable, then 



CHAP. ni. — PKINOIPLBS ; SKO. XIX ; PASTS AND FEASTS ; PAHA. 157 


5 » 


tlie people observe it in Ashadha ; hut this is not according to the sastras, which 
requiro^it in this cause to be performed in Sravaua mouth. 

“ Sravana ” nakshatra. is the date for Kigvedis, whether the tithi be su. 14 or 
15 or ba. 1 . 

For Vajasaneyis, purniuia must bo madhiift/md vi/dpmi. 

In Simlia month, “ Hasta ” day is upakarma tor Samavedxs south of the 
Narbadha. For those north of the Narbadha, “Ilasta” nakshatra in Sravana 
month is the appointed time. 

Vatmrdiambha — lit: Ixeginning of the year, is the name given to Chaitra su. 
1, which marks the comnn'iicement of the Hindu lunar year, and which is the su. 1 
immediately jiroceding the Mesha saukranti. When there is an adhiha Chaitra, 
su. 1 of that month begins the year. Pratqiad is paraviddhtt, i.e., it is kept on the 
day on which it ends. When pratipad is Jcshiipa, it is kept on Amavasyfi day : 
when it touches three days, it is kept on the third day. 

Yo^a.s— 

Biidli(lslif(tiin.—'d)\i. 8 + Wednesday in any month 

Kkada^l (hiruimra vrnfa. — FkhlasT -f Thursday in any month and either 

paksha. 

iii fraijodu^i . — Sliashthi -j- ti'**yodaisI in any month and either paksiia. 

Krishidugfiraha chatiirdaf/ rrnla. — Krishna paksha I l + Tiiesday in any month 
(divavy."i[)ii;i, i.e., must bo between .sunrise and sunset). 

Sirhidiit. rhandrnd(ir&anam . — Tlie whole of ilie night from siinsi't to sunrise 
must be purmma without occurronci' of chaturdasi. 

.l,„«7c,7.;//7 Sdniaiulra. vrata, — Monday -t-Amavasya. 

IBulnd xaptand. — Sunday + saptanii, any month and j Tithi must lie current 
either p'aksha. }» at sunrise and noon 

Angdrakd, CliarnrHiJ. — Tuesday -j-chalnrthi. | (divarf/dji/^id). 

Ash faun Soiuiuxtru rrata . — Monday-} ashtauii. J 

Mahitjinurnaml, vrata . — Moon and Jupiter should join in the nakshatra whence 
the month takes its name. 

Mnhdmdgha. — Satnin in Mesha -fmooa in “ Magha " -{-dupitur in Sihilia-j- sun 
in “ Sravaua ” nakshatra. 

Mahavt/atlpata. — dapLtcr and Mars in .Sitfaha-f- K'jie.s in Mesha -|-sii. J‘2 
“ Hasta nakshatra m anyiaontti . 

Govindadrudd.^i. — Hnu in Kumbha in Dhanus-j-Siikha fi-*'., auspicious) 
tithi, vara, cuud nakshatra in Phfilgnna siikla paksha: otherwise suu in Kumbha -}- 
Safurii in Makara -|- su. 12 -j- “ Fushya ” nakshatra. 

Kil ' a log I Tyajya at meeting of Amavasya and pratipad. 

Yugadl — 

Kritayugadi— Kiirttika su. d. 

Tretayngfuli — Vaisakha su. 

D vaparay ugad i — Magha Araaviisy it. 

Kaliyugadi — Bhadrapada ba. 18. 

Manvadi and Yugadi occurring 'miukla paksha should be 'mjnirvdhna^ i.e., 
beforenoon ; if they occur in krWhna paksha, they should be wit hin apardkaa, i.e., 
afternoon. 

Yugdnfa — 

Kretayuganta — Siihlia sankninti. 

Tretayuganta— Yrischika ,, [ Same rule as for .sankriinti. 

I) vaparay uganta — Vrishabha „ f g.v. as regards time of day. 

Kaliyugitnta — Kumbha ,, J 

157. Table of Hindu, fasts, feasts and f' stica.ls — 

Noi0 — The -f noeans ‘ ronibined with.” ITn* tihbreviatioii “ when -j- means “ v\)i6'i th<* lilbi »ri (|[Uef»flon 
if combined with.” Astert^k^t refci to the alpliabotioal list piotixod to this table. 


Chaitra. 

Sr. 1. ('handra Vatsavarambha. Navaratrarambha Nimbakusurua pakshana. 
,, ,, Vedavyaea Tirtham (Madhvas). 
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Sn. 3. Anclolaua-tritiya Gauri-tritiy.a Matsajayanti (afternoon) 

Manvadi. 

Su. 5. Lakslimi panchami or Snpanchami (purvaviddha). Kalpadi * (piir- 
udhnu). 

Su. y. llhavaiii-utpatti {paravUidha) ; bathing special when -{"Wednesday -f- 
Nak. “ I’unarvasQ ” Asokashtami. 

8u. 9. llama navami or (^r7/i'?/rtayV///anfi (maJhi/dluin), Varaha jayauti apa- 
rilhna Kavindira tirtliam ('Madhras). 

Sr. 10. Idiarmaraja dasaiiil. 

Su. 1 1. Uolotsava. Karnada ekadasl. See Ekddn,^/. 

Su. 12. Vamaiia dvada^i. Jaya ; wlion -f nakshatra “ Pushya. ” Sec i?pa- 


So. 13. 


So. 13. 


Ba. 3. 
Ba. il. 
Ba. 13. 


Ba. 1.5. 


Madaua trayodasi (pnrvuviddlia) or Anaiiga pujana vrata; god of 
love worslvippod. Satyavrata tTrthaoam punyadinaiu (Mfidlivas). 
Dai iimiakotsava {purvnviddha) ; (special for bathing when -{ Sunday, 
3’hur.sday or Saturday. Manvadi * (forenoon). Hanumatjayanti. 
Viraraghava tirthanaiu punyadinaiu (Madhvas). 

Vagtsa tirthanam ]muyadinam (Madhvas). 

Varuthini ekadasi. Satyayijaya tirthanam ])unyadinam (Madhavas). 
V.afuni; when -j Nak. “ Satabhishaj.” Mfihavaruni ; when -{- Nak. 
“ Satabhishaj ” -t Saturday. Maliamahavaruni ; when -f- Nak. 
“ Salabhishaj ” Saturday -{- V'oga Sublia. Satyajiriya tirthanam 
p u uy ad in a in ( M adh v as ) . 

Kalpadi.* 

VaUdhha. 


Su. 3. Akshayatritiya (ptlrravlddlia) ; spocial when -j- Wednesday -{- Nak. 

“ llohini.” 3'retriyugadi. See Yurjddi.* Parasurama jayauti. 

Su. 4. Vidyadhiraja tirl/ham (Miidhvaa). 

Su. 5. Sankara’s birthday. 

Su. 6. Ramachandra tirtham (Madhvas). 

Su. 7. Gangii saptami or Gaugotpatti ; birth of Gangii ; midday. 

Su. 11. Parasurama ekadasi. Mohiiii Kkfidasi- 

Su. 12. Vyatipata (when Nak. “ Hasta ” dupUfr and Mars in Siriiha -}- Sun 
in Mcsha). 

Su. 13. Narasiraha jayauti (pradduhn). 

Su. 14. Naruaiinha jayanti. 

Su. 13. Vai^ukhi priniima. Sampat Gauri vrata {panividdlia). Kurma 
jayimti (//irt(y5«/ta). See ./(T//an</ ^ Maha-Vai^akhi ; when purnima 
4- sun ill Meslia Jupiter in Dhanus -f Mars in Makara -{- Saturn 
in dhdil IVak. “ Visakha” -j A^.ariya papa -f- Sunday. 

Ba. 3. Kalpadi " {pilrvahnu). 

Ba. 11. Apara ekadasi. 

Jyeshiha. 

Su. 2. Sopapada. Satyuisandha tirtham (Madhvas). 

Su. 3. Bambha-tritiya {p/lrnaviddha) ; worship of Bhavani. Buddha 
jayanti. Kalki jayanti [jrraddsha). 

Su. 6. Ariinya Gauri vratam (jdraviddhu). 

Su. 10. Da^aliara (expiation often sins), or Gangavatilra. Jyeshtha Su. 10 -|- 
Wednesday (or Tuesday) -j- Nak. “Tlasta” -{- Yoga “Vyatipata” 
is called Da^ahaiu. 

Su. 11. Nirjala ekadasi. 

Su. 12. Ramalakshraaua dvada^i. Kurma jayanti * {praddsha} . 

Su. 13. Rishabha puja Mahajyeshtha {Jupiter in Aindra., i.e., JSak. 

“ .lyeshtha ”+ moon in Aindra or Nak. “ Jyeshtha ” -f- in 
Nak. “ Rohini ” -f- Jyeshtha purnima. Manvadi* and Vata Purni- 
ma or Vata Savitri (purvaviddha). 

Ba. 2. Satya purna tirtham (Madhvas). 

Ba. 8. Raghn varlya tirtham (Madhvas). 

Ba. 8. Triiochana puja. 
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Ba. tJ. Yogini ekadaSi. 

Ba. 14. Satyabhinava tlrtbam (Madlivas). 

Ba. 15. Vata Savitri vratam {iitlrvovidtilui). 

As'tddha. 

Su. 2. Katha-yatra dvitlya or llamarathotsava. 

Su. 3. Satyadhiriija tlrtJiam (Madhyas). 

Su. 5. Skauda-panchaiiil {jpdraviddha). 

Sd. 6. Kuniara shashthl (pdraviddha). 

Su. 7. Vivasvat saptami ; (when + Nak. “ Purva-PhalgunI ”). 

Su. 10. Lakshmivrataramljha. ^aka vratflrauibha. Manviidi* (forenoon). 
Sit. 11. Rayana ok.ada^i (not to be obser\ed in adhika month); or Vishuu- 
sayana 'ekadasi or Vishnusayanotsava ; (i.e., Vishnu going to 

sleep). 

Su. 12. Gopadma vratarambha. Chatunnasya vrata c!omm(mcea. 

Su. 14. Pavitrardjianani (jparatuhiho). See Upaliorvio ^ 

Su. 15. Vyasapnrniina (0 to 9 ghat after Kunrise). Ilarisayanam. (Sdydh- 
narydpmt). Manvudi * ^iva^iayanotBava or Kokila vrata or Vyasa- 
puja. 

Ba. 2 Chatnrinaaya dvitlya.* Asuaya^ayana vrata; fast broken at moon- 
^ rise. 

Ba. 3. Srivijaya tirtliam (Madhvas). 

Ba. 7. Special, when + Nak. “ R<'vati”-f" Tuesday. 

Ba. 8. Manvildi.* 

Ba. 11. Kfanada or Kamika ekfidasi. v. EJcddasl* 

Ba. 12. Pilpanfisini, when -f- Nak “ Rohini.” S('e DvddaJt.* 

Ba. 15. Satyadi^a tirtham (Madhvas). 

^rdvima. 

Su. 3. Madhu-Srava (in Guzerat). 

Sr. 5. Nagapauchami (paraviddha) ; worship of snakes. 

Su. 6. Siiryashashthi (para riddlia). Hala-shasthl. 

Su. 7. Satyavara tirtlianara pnuyadinam (Madhvas). 

Su. 10. Dadhivrataramblia 
Su. 11. Pntratia. okadaf^i. 

Su. 12. Dainodara dvada^I, Vishnoh-pavitraropanam. 

Su. 1 1. Vaialakshmi vrata, on Friday, nearest to purnima in Suk]apa.ksha. 
Su. 15. Hayagrivorpatti ; Upakarma.* Rig-yajuh-Sravani. Rakshabandhana 
(tying a string round the arm), or Rakipurnirnsi ; or Narali* 
purnima (when coconuts are thrown into the sea). 

Hayngriva jayanti ; or Hayagrivotpatti. 

Ba. 2. A^ilnya^ayana vrata. See “ Chaturmasya dvitlya.”* Raghavendra- 
swanii punyadinatn (Madhvas). 

Ba. 3. Kajjall-tritha 

Ba. 4. Bahnla chaturthi ; when cows are worshipped. 

Ba. 7. Sitala saptami or Sitala-viata (pilrvaviddha). 

Ba. 8. Janmashtaml. Krishnashtarai or Krishna- Jayanti. Special when -f- 
Nak. ‘‘ Rohini ” ; less so when joined only to Monday or Wednes- 
day Manvudi.* Vaishnavas ob.servo this invariably in Simha 
mon<^h. 

Ba. 11. Aja ekfulasi. 

Ba. 12. .Jayanti; (when -f- Nak “ Punarvasu ”). See Dvadasi.* 

Ba. 13. Satyadharma tirthanam punyadynam (Madhva.s). 

Ba. 15. Pithori or Kn6otpatini (end of Sravana). Manvadi.* 

Bhddra 2 >ada. 

Su. 1. Maunavratam (purvaviddha). 

Su. 3. ShodaSomavratam. Varaha jayanti (see Joyanti *). Harit&lika ; 

worship of Parvati. Manvadi-* ^iva (a name for this tithi), 
BMarama jayanti (madhyahna). 
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Su. 4. Vindijaka chuturthl {nut'lli'idhitaf'idpitd) Spl. whea + Sunday or + 
Tuesday. 

Su. 5. Kisliipaiiehami (apnrdhnaviiupinl}. 

Sir. 6. Champ i shaslithi (when + Nak. “ ViBakhii ” + Yoga Vaidhriti -}- 
Tuesday). Surya shashthi {pdntviddha) or Skanda shashthi. 

Sir. 7. Ainuktabharana saptami {piirvaviddka). dayasaptami AparajitS. 
Manvridi."*^ 

Su. 8. Durvashtaml (;i'7r«ar/(iW//a). Jyeshtha puja (when + Nak. “ Jyesh- 
tha ”). Jye.shtha-Ganri-pujna-vrata, wlioii -f nakshatra. “Jyesh- 
tha.” 

Su. 9. NandanavamL Adliukha-navaml. 

Su, JO. Kshiravraturarnbha- Satyashthakaina tirthanam punyadinam 
(Madhvas). 

So. 11. Vishnu parivartauotsava or Parivarttana ektidasi. Lakslnnlnara- 
yana Yoga. 

Su. 12. Kalki-dvildasi. Sakrottilpanam. Vamaiia-jayanti {madhydhna) (.see 
Jayouti *). Snlvatia-dvfulasi (when + Nak. Sravaiia, + Wednes- 
day). Vijaya, (when -j- Nak. ‘‘ Sravaua ”). See) TJvdd.a-^1* 

Su. 14. Anantavratain or Auantapatlmanabha Chatiirda^I {jmrraiHddha) ; 

must 1)0 ourreiit for 3 miihiirthas, d ghatikas, after sunrise; 
iiud for those who perform this vrata for the first time, the tithi 
must, bo current at noon. ^ 

Su. 15. I’raushthapadI purnima or Sraddha. 

Ba. 1. Mahfdayapaksharurabha. (Mahiihiya wlieu + Nak. “ Bharaui ” in 
aparfdma). 

Ba. 2. Afiunyasayana-V'rata. “ Chaturmasya dvitlya.” * 

Ba. 3. Brihatyuma vratam (pdiaviddha). 

Ba. f). Chandrashasthiv'ratam. Kapila shasthi (when -f- .Nak. “ tiohiid ” + 
Yoga “ Vyatipata” in “ Hasta ” Tuo.sday. 

Ba. 8. Rudrashtarai {p ro dodiahlla oydpinl). Madhyashtaini. Mahrilakshmi 
vrata (purrajuddha). Ashtaka Sraddha.. 

Ba. 9. Durga riavami (in Mahanishtra). Cajagaiiri vratam (whim + Sun. 
entering nakshatra “ Hasta”). 

Ba. 10. Harisankara. Yoga {pilrtvii'iddlui}, when there is a concurrence (1) of 
ba. 9 and ba. 10. (2) of Nak. “ Pnnarvasu ” and Nak. “ Pushya,” 

(3) of “ Sivaybga ” wdlh “ Siddhayoga,” and (4) of “ Garijakaraua ” 
with “ Vanijakaraua for 8 ghatikas by day or night; may be 
kept in odhika, month.s. 

Ba. 11. Indira ekad a ^i, 

Ba. 12. Yatimahiilaya {apardkiui, v//(lpin7}. Jaya (see Hvadasi *). 

Ba. 13. Gajachchfiya (when + NVn in “ Hasta” -f Nak. “ .Magha”). Kali- 
yugadi. See Ynyddi.* Magha trayodasi (Nak. “Magha”). 

Ba. 14. Vishasastrahatanam Mahfilaya. 

Ba. 15. Sarvapitri or Molidlaya Amdmsyd. Special, when mn and moon, 
are both in Nak. “ Tf.astn.” Madhava tirthanam punyadinam 
(Madhvas), 

Alvina. 

So. 1. Chandipiijarainbha or commencement of Navardtri (pdrtJvi'ddJia). 
Stanavriddhi Caurl vralam. 

Su. 5. Upangalalita (lauri vratam : esp. in Maharashtra {piirvaviddka). 
Sarasvatipujfirainbha (“ Mula” Nak.). Lalita panchami. 

Su. 7. About this tithi, when it concurs with Nak. “ Mula,” Sarasvatl is 
worshipped. Satyapra 3 mna tirthanam punyadinam (Mridhvas). 

Su. <S. Mahiishtaml (Spl. when + Tuesday). Satyaparakrama tirthanam 
punyadinam (Madhvas). 

Su. 9. Mahanavami {pilrvaviddJm) or Durga-navami Manvadi.^' Ayuda puja. 

Su. 10. Vija^'udasami or Datura (piirvaviddha) ; (Spl. when + Nak. “Sra- 
vaua ”). Rajnya paftabhishekha (pdraviddha). 

Sarasvatipuja (ends in “ Sravana ” Nak.) Dvidala vratSrambha; 
Buddha- Jayanti. (See Jaycmti.*) Sopapada 
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Su. 11. Pa^anknsa ekada^i. 

Su. 12. Padmanabha^ dvadaiSi, Godvada^i {prnddslia njdpm'i). Vijaya (when 
+ Nak. Sravana ”). See Dvudxi^’i. • 

So. 15. Dhanaphidavratararabha, Avlien + Sunday. Kaumadyutsava 
{purraviildha). Kojagari purnima or Kojagari vrata ; worshij) of 
Lakshini and Indra. Games of chance. NavuLiia purnima (when 
new grain is cooked). 

Ba. 2. A6unyasayaua-vrata. See “ Chaturmasya dvitlya.” * 

Ba. 3. Ohandrodaya Mfisa vratam {pnrariddha). 

Ba. II. Rama ekadaSl. 

Ba. 12. Gbvatsa dvadasi. 

Ba. 18. Dlianatrayoda^i ; when money lenders wor.sbip money. 

Ba. 1^. Narakachaturdasi ( pdrvaviddha) or llipfivalipanam, Dipadanam. 
Svfityabuyauga (at moonrise). 

N B . — Dipavali ih spocial on tliis tithi if joinod to Nak “ Svuti ’’ 

Ba. 15. Kedara vratam (purmnddha). 

Kart id hit. 

Su. 1. Balipratipad or Balipil ja. 

Su. 2. Yamadvitlya (oj or'^/ "■jr.'/'i/)'/.!) or Bhratridvitiya. 

So. 3. Alochana Gaiirl vratam {jtarainddltit). 

So. 4. Naga chaturthl (p«<"or/dri//o. ; .of-/’ ,o’. ■ viidpird). 

So. 6. Mahasluisthl ; spocial for feeding of Bralnnaus wlieri it falls on 
'Piiesday. 

Su. 7. Kalpadi * (pnrvnhno). 

Su. 8 Go-aslitami {pdraviddlm). 

Su. d. Kretayngadi See Ytipddi. '*■ 

Su. 10. Satytavara, tirtlianain jmnyatlinam (Madhvas). 

Su. 11. Motlliaua ekada^I or Prabodhini ekadiisl BliTshruapanchaka vratii. 

Vedanidhi tirthriniim ]»unyadinaui. (Madhvas.) 

Su. 12. Yc)ge6varadv.ada6l. Ksliirabdhi mahotsiiva. Chaturmasya vrata* 
(begins). Prabodliotsava or Utlhana dvadaSi (pre[»aratiou for 
waking Vishnu). Tulasi vivaha. Manvudi.* 

Su. 14. Vaikuntha cliaturdasi — midnight (rdhinjapini). Tulasi vratodhyfi- 
panam. 

Su. 15. Special (when + Nak. “ Krittika ”). Jvalatoranam (yrn/dosZ/o w?/f7p/oI). 

Dhatri yoga (when -|- Nak. “ Ivrittik.a ”). .Miinvadi ’•'t'hatnrmasya 
vrata (ends). Tripnn purnima or tripurdtsava. MahakarttikI 
(when 4- Nak. “ HoliinI ”)> when inaon and Jupilcr are both 
in Nak. “ Krittika ” on Karttika su. l.">. Padmakayoga (wlion -j- 
Sn.H in Nak. “ Vi^akha ” -1- Moan in Nak. “ Krittikil ”). Krittika 
Pestivul. 

Ba. 2. Karttika “ Chaturmasya dvitlya.”* 

Ba. 3. Vidy'anidhi tirthanam punyadinam (JVlridhvas). 

Ba. 8. KrishnashtamI v. A.'thfaml.* Kiila-Bhairavashtami or Kala-Bhai- 
rava jayanti. Manvadi.* 

Ba. 11. Utjiatti ekada^I. 

Ba. 13 YamadTpa {pradTotha njdpiiil), 

Ba. 14. Padmanablia tirthanam jmnyadinam (Madhvas . 

Mdrga^lrrha . 

Su. 5. Nagapuja or Nagapanchaml. 

Su. 6. Skanda shashBii (purvaviddha), or Maha sha?hthL Champa shasli" 
thi ; Siva worshipped as Khandoba. Spl. whoa + Sunday or 
Tuesday + Nak. “ Satablushaj ” or -f- Yoga “ Vaidhriti.” 

Su. 7. Miti-a snptami {purvaviddha). Snryavrata. 

Su. 9. Kalpadi (purrdJma). 

Su. 10. Satyanidhi tirthanam }>nnyadinam (Madhvas). 

Su. 11. Mbkshada ekadasl. Satyanatha tirth.anam punyadinam (MMhvas). 
Su. l2. Matsya-dvadaSi. Akauda dvadaSi vratam. 
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Su. 13. Hanuinad vnitam {Ahhijitvyapinl'). 

Sti. 14. Pashariapakshana {pradoshavyapinJ) , or Pashana cliaturda4l. Dattft- 
treja jayaiiti (in some places ; elsewhere it is su. 15). 

Su, 15. Spl. for donations of salt, when -)- Nak. “ Mriga^Trsha, ” Chandra 
Puja {yraddshi). ^um Fujd (“Ardra” Nak.). Dattatreya or 

Dattajayanti. Ardra festival.* 

Ba. 1. Kaghunatlia tlrthiimira punyadinam (Madhvas). 

Ba. 5. Akshobhya tirthanara punyadinam (Madhvas). 

Ba. 7. Tisro-shtiika • [apardhna). 

Ba. B. Kalabhairava Ashtaini Qdlrlv//dpin7). Aslitaka-Sraddha. Tisrosh- 
taka* [(ipdrdhna). 

Ba. 9. Tisroshtaka (apardhna). 

Ba. 11. Saphala ekadasi. 

f'an^ha. 

Su. 8. Spl. wlu'ii -f- Weduesd.iy 4' Nak. “ BharauT ; t “Rohiui” or 
“ Ardra,” according to some. 

Su. 11. Putrada ekadasi or Kkadasl ar Vuikiintlia KlcMaM. Manvadi.* 

Raghuttama tlrthanam punyadinam (Madhvas). 

Su. 12. Kurma dvildaSi. 

Ba. 6. Satyakama tlrthanam punyadinam (Madhvas). 

Ba. 7. Tisroshtaka* [aparnlina). Naraliaritlrthfinam j)uijyadinam (Madh- 
vas). 

Ba, 6. 1’isroshtaka * (apardkna). Aslitaka Sraddha. 

Ba. 9. Tisroshtaka * {apardkna). 

Ba. 11, Shattila ekadasi. 

Ba. 14. Vidyadi^a tirthain. 

Ba. 16. Ardhodaya ; wheii-b8imday4-Nak. “Sravana ”4-yog!i “ Vyatipfita.” 

The tithi is calhM Maliddojia, when any one of the above special 
features is wanting and the otliers are present. Purandharadasa 
tirtham (Madhvas). 

Mmjha. 

Su. 4. Tila chaturthi or Kunda chatiirthi (purmviddha) Snpapnda. 

Su. 5. Madana panchami (purvaviddha). , Vasanta panchami : worship of 
Rati and Kama in forenoon ; or Kripanchami. 

Su. 7. Rathasaptarai {pdraviddha) or Mahasaplaini Chandravarkavratam. 
Manvadi.* 

Su. 8. Bhisiiraadarpanam (purvaviddha). Blushmilshtami. 

Su. 9. Madliva navarai or Ananta tirthanilm punyadinaiu (Madhvas). 

Su. 11. Bhishmapanchakaiu. day a Flkadasi. 

Su. 12. Bhislimadvadasi or Varahadv.idaM. Sopapada.* 

Su. 13. KalpMi * (parva/mo ). 

Su. 15. Mahii Miighi ; wlien woon and fupiirr are both in Nak. “ Magha.” 
Ba. 7. Tisroshtaka.* 

Ba. 8. Tisroshtaka.* Ashtaka Sraddha. 

Ba. 9. Rama dasa nav ami. Tisroshtaka.*' 

Ba. 1 1 . Vijaya ekadasi. 

Ba. 12. Tila dvadaSi or Vijaya when -f- Nak. “ Sravana.*’ 

Ba. 14, Maha,<iV((7atri— midnight nearest ba. 14, when Nak. “Sravana” i.s 
current ; spl. when 4" yoga “ Siva ’’ + Sunday or Tuesday. 

If Nak. “ Sravana” is current at two successive midnights, the second 
is ^ivardtri. 

Ba. 15. Dvaparayugadi. See Yugd.di.* 

Fhdlguna. 

Su. 8. Vadiraja Svamigal punyadinam (Madhvas). 

Su. 4. Santa chaturthi {pdraviddha). 



OHAP. III.— PRINCIPLES ; SEC. XIX; FASTS AND FEASTS ; PABA. 15S 


65 


Su. 6. Satyavratatirthanam punyadinam (Madhvas). 

Su, 11. AmalakI ekadasL 
Su. 12. Narasirahadvada6i. 

Su. 13. Kamadahanam (piiraviddha) at midnight. 

The concurrence of Sunday, Saturday, Tuesday or Friday is an 
objection to the feast : cliaiurdas^ (su. 14) is tlien the proper day. 
If that also is objectionable then this festival is celebrated at that 
midnight at which Nak. “ Purva Plialguni ” is current. 

Su. 15. Helikotsava (mi/dhana vydjpln?). Manvadi/*^ 

Holika or Hutavsani ])urninia. In South India, Kamaii Pandigai, com- 
moinorating the destruction of Cupid or Kamadeva by Siva. 

Ba. 1. Vasaiitotsava. Satyabodha tirthiinam punyadinam (Madhvas). 

Ba. 2. ChatuFinasya dvitlya.^ 

Ba. 3. Kalpadi * {purvdhna), 

Ba. 4. Vyasarayasvvfimigal punyadinam (Madhvas). 

Ba. 5. Rangapanchami ; when colours are thrown about. 

Ba. 7. Tisrosbpaka.^ 

Ba. 8. Tisroshtaka.^ AshtakasrMdha. 

Ba. 9. Tisroshtaka.ik 

Ba, 11. Papamocliini ekadaSi. 

Ba. 13. Varuni, when + Nak. “ Satabhisliaj.’’ 

Maha-Varuni, when + Nak. Satabhishaj ’’ Saturday. 

Maha-Maha- Varum, when + Nak. Satabhisha j ’’ -f Vegra Subha.” 
Ba. 15. Manvjidi.* 

158. In the following list tlui feasts, fasts and festivals are arranged in order 
of tithis : — 


Prattpad (Tithi J). 

The Chaitra sukla pratipad, i.e., that which precedes the Mesha Sankrantij is the 
beginning of tlie Hindu lunar year, Now Yojxr’s Day (Lunar) being that on which tlu^ 
pratipad is current at sunrise. (When there is au Adhiha (7//a/ira, that begins the year.) 
The tithi is therefore called Vutsardramhha (commencement of the year). It is also Nava- 
rdtrardmhha, there being another NavardtrararamMd on Aavma ^uMa pratipad, 

Kfiritika sukla 1 is Balipratipad or Bali puju and it is purvaviddha as to time. 

Blind rapada hahula 1 is Mahdlaydrambha, 

Phlilguna bahula 1 is Vasaiitotsava, 

l)v%Uyd {Tithi II), 

Ashada sukla 2 is Ratha-ydtra dvitlya or Rdma-rathotsava. 

Karttika sukla. 2 is Yama dvitlya or Bhrdtri- dvitlya (because sisters make presents to 
brothers), and the time is afternoon. 

The bahula dvitlya in Ashadha, ravana, Bhadrapada an d Asvina is called Asanyasayana- 
vrata and the fast is broken at moonrise. 

Tritlyd {Tithi III), 

Chaitra sukla 3 is Graurl-tfitlyd ; also MatBa-jayantl (afternoon); also Manvddl 
(forenoon). 

Vaistlkha sukla 8 is Kalpadi (forenoon) ; Tretdyugddi (forenoon) ; Akshaya-trlthjd 
special, when combined with Wednesday and Nak. Rshini; time (forenoon); also Parasu- 
rdma jayanit. 

Jyeshtha sukla 8 is Bambhd^ritlydj when Bhavani is worshipped, at purvaviddha, 

Sravana sukla 8 is Madhu^srava in Guzerat. 

Aravana bahula 3 is KajjaU-tritlyd. 

Bhadrapada sukla 8 is Vardhd-jayantl (afternoon) ; Hurifdlikdf when Parvati m 
worshipped ; Manvddt (forenoon). The tithi is by some called t^ivd, 

Phalguna bahula 8 is Kalpadi (afternoon). 

Chaturthi {Tithi IV), 

The sukla Chaturthi in every month is called Chaturthi or Vindyaka Chafurthh 

the chief being Mdgha Chaturthi {Ganeia jayantl). It is celebrated at midday, Tiln 
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Ghatxurthz in another name for Magha Kukla chaturthh It is performed in the evening and is 
purvavidclha, Kuncla Chatnrthi is another name for the same festival. 

Bhadrapada sakla chatnrthi is special Avhen it falls on Sunday or Tuesday. 

Similarly, the bahnla chatnrthi in every month is SankaMarhatarthi and is a fast day 
for people in diflioulties : the fast is broken at moonrise which is the time. This chatnrthi is 
called Angciraka Ghaturthi if it falls on Tuesday and continues till moonrise. 

Sriivana bahula chatnrthi is called, par excellence, Rahula Chatnrthi and cows are then 
worshipped. 


Panchatm {Tiihi V). 

Chaitra ^ukhi 5 is Sri pancham} according to some : it is also Kalpddi (forenoon). 

Srnvana sukla 5 is Ndga panvhamt and snakes are then worshipped. If tithi begins 
within 6 ghatikas after sunrise of one day and ends within 6 ghatikas after sunrise on the 
next day, the tithi is celebrated on the former day and that is Naga panchami. 

Bhadrapada. .^ukla 5 is Bishi panchamz (midday). 

Asvina tukla 5 is Lalitd panchami or Updnga-lalitd-vrnta^ when Durga is worshipped in 
the afternoon. 

Marga.^irsha sukla 5 is Ndgapuja or Ndga panchami, 

Maglia sukla 5 is VasoLuta panchami , when Rati and Kama are worshipped in forenoon. 
Sri panchami is another name. 

Phalguna bahula 5 is Rmga panchami ^ when colours are thrown about. 

Shaehtl (Tithi VI). 

iSravana sukla G is Ralki* Jay anil (sunset), the last avatiira of Vishnu. 

Sravana bahula G is Ilala Shashfhh 

Bhadrapada sukla G is 8urya-Shash(hl or Shanda^^ Shashi hi. 

Bhadrapada bahula 6 is Chandra Shashthh It is called Kapila*Slia8h(hi when it combines 
on Tuesday with Nak. llohini and Yoga Vyatfp&ta and the sun is in Hiista. 

Karttika sukla G is special for feeding of Brahmans when it falls on Tuesday. 

Margasirsha sukla 6 is Skanda-Shaaihl or Mdkd-Shashthl ; Cliampd-ShashtJil, when Siva 
is worshipped as Khandoba. This tithi is special wlien it falls on Sunday or Tuesday and 
combines with Nakshatra Satablushaj and Yoga Vaidhriti, or either of the two. 

N J5.— Eye-tablo 6 sliows that Nak. Satabishaj (No. 24) may concur with the tithi in u year in which some 
month bpforo Mai’KaMlrshu ia ‘udhika’ , but Voga Vauihriti (No. 27) can nevoi concur mill this tithi Eye-table v. 

Saptaml (Tithi VII). 

N saptaml on Tue^lay, combined with Nak. Rovati (that is, by Eye-table, section s 
bahula 7 in Asliadha or Sukla 7 in Pausha or Magha) is very auspicious. A ^ukla mplaznl, 
falling on Sunday, is called F?yay«, and is special, for donations. A 6ukla mpiaml, joined 
with the first quarter of Nak, Ilasta, is called Bhadrd. A ,<iulcla saptaml, coinciding with a 
Sankrfinti, is called Mahajayd, which, for making donations, is superior oven to an eclipse. 

Vaibfikha sukla 7 is Gangd-Saptaml or Gangoipaiti (birth of Ganga — midday). 

Srhvaiia bahula 7 is Sitald-Saptaml or SUald-Vrata, time pitrvaviddha. 

Bhadrapada sukla 7 is called by some Apardjitd, 

Asviua sukla 7 : about this tithi Saraavatl is worshipped under Nakshatra Mula. 

Karttika sukla 7 is KaJpddi (forenoon). 

Miirgasirsba sukla 7 is Silryavrata. 

Magha tukla 7 is Ratha-Sapiaml or MahdrSaptaml (time, arunodhaya) ; Manvadi 
(forenoon.) 


Ashtaml (Tithi VllI), 

An AAitaml, falling on Wednesday, is special and receives the name of Budhdahtamt^ 

The AvA/awii in every month is sacred to Durga or Annapurana; while the Bahula 
Ashfaml in every month, called Kdldshlaml, celebrated at pilrvaviddha, is sacred to Krishna. 

Chaitra sxxkla b h Bhavdni^utpatti : when joined with Wednesday and Nak, Punarvasu ; 
bathing on this tithi is special. 

Brftvana bahula 8 : Janmdshtaml^ Krishnashtaml or Krishna Jay anti (midnight); special 
when combined with Nak. RohinI ; less so, when joined only to Monday or Wednesdays Manvadi 
(afternoon), 

Bhadrapada ^'ukla 8 : JyeshthdGdim-pujana^vraia, when moon is in Nak. Jyeethft. 
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Bhadrapada bahula 8 : Mahalakahmi vrata (purvaviddha) ; Ashiaka-^kdddha. 

Asvina sakla 8 is Mahdshfaml and is special when joined to Tuesday. 

Karttika sukla 8 is Go2')dMaml, when cows are worshipped. 

Karttika bahula 8 is Krishulshfami, Kdla-Bhairavdshtaml, or Kdla-Bhairavajayantl. 
Margaslrsha bahula 8 is AMaka-i^raddha in the afternoon. The same is the case with 
bahula 8 in Pauslia, MSglia and IT.filguna. 

Pausha sukla 8 is special when joined to Wednesday and Nak. Bharani (HohinT or 
Ardra, according to some). 

MSgha sukla 8 is Bhlshind8h(>iml and is celebrated at midday. 

Milglia bahula 8 is Birth of Sita. 

Navami {Tit hi TX). 

Chaitra sukla 9 is Edma-fi avaiai or H dm< i- jay anti ^ at midday. 

Bhadrapada sukla 9 is Affu/Jeha-navami. 

Asvina ^ukla 9 is Mcthd-navaml or Durgd-navaml : Manvadi (forenoon). 

Karttika sukla 9 is Kriidyngddi (forenoon). 

Margasirsha sukla 9 is Kalpddi (forenoon). 

JMagha bahula 9 is Rdmadd^a navami^ 

Dammi [Titki A"). 

Jyeshtha sukla 10 is Da^aAiard (expiating ten sins) or Gangdvatdra. 

Ashada ^ukla 10 is Manvadi (forenoon). 

Asvina sukla 10 is Vijayadaaainl or Damra (afternoon), special -with Nak. Sravana ; 
Buddha-jayanii, 

iJvdda^l {Tithi XII), 

The Dvddaft is called Maha-dvadasi in the following circumstances : — 

11th Tithi current at sunrise on two successive days . the next Dvada a is called 

Unmilani, 

12th Do. do. : the Dviida i is called 

Vanjuli. 

12tli Tithi, to bo followed by a full moon or a now moon tithi, current at two sun- 
rises — Pakshavardhinl. 

12tl3 Tithi, joined with Nakshatra Fut^hya^ is Jaya [i.e., by Kyo-table s, Bahula 12 

, in Bhad., or sukla 12 in Phidg. or Ohait.] 

Do. Srdva7]ta is Vijaya [i.e., by Eye-Table s, sukla 12 

m Bh^ld., Asv.,; Bahula 12 in PhalgJ. 

J)u. Funarvasd is Jayanti [i.6>., by Eye-table s, sukla 

12 ill Plullg. ; Bahula 12 in SravaiiaJ. 

Do. Rahinl is i^apanasinl [i.e., by Eyc-taU(3 s, sukla 

12m Pausha, Muglui , Bahula 12 in Asljiidba], 

V'aistlkha sukla 12, joined with Nak. llastd, and Jupiter and Mars lu Sivihay sun in 
Meslia^ )s Vyailpata, 

Ash&da sukla 12 is the commencement of Chdturmdeya vrata, 

Sravana hikla 1 2 is Vishioh-pavitrd^ropanam, 

Bhadrapada sukla 12 is Vd^nana jay anil (midday); called Sravana Dvadaa, when joined 
with Na^k. Sravana, and specially, when further joined with Wednesday. 

Alvina bahula 12 is Govatsa JLfvdda^l (evening). 

Kfirttika sukla 12: (1) end of Chdiurmdsya vrata, which began on same tithi in 

Aslifidha. 

(2) Frahodhotaava or Utthdna dvdda^i (preparation for waking 

Vishnu). 

(3) Titlasi vivdha (marriage of Vishnu with the Tnlasi plant). 

(4) Manvadi (forenoon). 

M&gha sukla 12 ; BMAi^na dvddas}, 

Magha bahula 12 : Tila dvadasi or Vijaya, when combined with Nak. Sravana, 

[TV.B.- -Thii can only happen when a month previoim to Mriqha is Adhlka — Bee Eye-table b ] 

Trayddaiil {Tithi XIII). 

Chaitra sukla 13 : Madana trayoda^i or Annnga Pujana v^^ata (purvaviddha) ; God of 
Love worshipped. 
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Bhadrapada bahultt 13; (1) Kaliyugadi (afterrjoon). 

(2) Magha trayodasi, when combined with Nak, Maghd, 

(3) Oajachaya, when joined to Nak, Magha and sun in Hasta. 

Asvina bahula 13 : Bhana traybdasl, when money-lenders worship money. 

Magha sukla 13: Kalpddi (forenoon). 

PhBlguna bahula 13 : (1) Varuni, when joined with Nak. Satahhishaj. 

(2) Mahavaruni, when joined with Nak, Satabhishaj Saturday, 

(3) Mahd-Mahd-Vdruni when joined with Nak. Satahhishaj -f- 

Saturday-hYogB, Suhha, 

[h\B . — Combinations (1) to (3) can liapjmn only whoa Phalgnni or some previous mouth is Adhika — Soe Kyo- 
table g. ] 


ChaiurdaH (Tithi XIV), 

] bahula Chaturdasi in every month is Sivardtri, 

Vaisakha sukla 14 : Narasimha jayanfi (sunset) . special when joined to Nak. Svati f 
Saturday 

Sravana sukla 14 : Varalalcshmi vraia. 

Bhhdrapada sukla 14: Ananta chatufdaaU 

Asvina, bahula 14: Naraka chaturdan (moonnse), fasting to avroid naraha or hell. 

Dipavali (soe Asvina amdvdsyd below), may tall on this tithi if joined to Nak. Svati. 
Karttika sukla 14 : Vaikuntha chaiurdaHl (midnight). 

MargasTrsha sukla 14 : Pdahdna cliaturda^l 

M&gha baliula 14 : Mahd ^Ivardtri (midnight, when Nak. Kruvana is current). 

Special, when combined with Sunday or Tuesday and Yoga 

can combine with Sivaratri only when •omc month previous to Magha is Adhfka. Sen Eye* 

table S.] 


Sukla Pancliadaai (Tithi XV) : mkla 15 or Pdrnimd, full moon, 

A sukla 15 ur ]^farnim& is called Somavatl when it falls on Monday and is sjiecial for 
donations. 

It is called Chudainani when it is further joined with a lunar eclipse. 

Most purnimas receive special names, which arc given below : — 

Chaitra purnima : — (1) Manvddi (forenoon). 

(2) Ilanuviat-JayanfL 

(3) Special for bathing, when combined with Sunday, Thursday 

or Saturday. 

Vai akha puruima: — Kurma jayantl (late afternoon) 

Jyeshtha purnima ; — (1) Manvddi (forenoon). 

(2) Vata purnima or Vata Sdvitrl (piirvaviddha). 

(8) Maha^Jjjais/ifhl, when moon and Jupiter are in Nak. Jyeslifhd 
and sun in Kohim. 

Ashada purnima: — (1) Manvddi (forenoon), 

(2) j^iva^yanotsava, or Kokild^vrata or Vydsapujd. 

Sravana ptirnima : — (1) Rig-yajur-^rdvana (i.e,, SrSvana for followers of Rig and 

Yajur Vedas). 

(2) Bakshdbandhana (tying a string round the arm) or Baki- 
purnima or Ndrall purnima (throwing coconuts into the 
sea) 

(8) Hayagriva Jayantl, 

Hluidrapada pUrnima : — Prau8h{hapddi purnima or ardddha, 

Alvina ptarnimS (1) Kojdgari purnima or Kojdgara (midnight). Lakshmi and 

Indra worshipped ; games of chance. 

(2) Navdnna purnima, when new grain is cooked. 

Kiirttika ptirnima :~(1) Manvddi (forenoon). 

(2) Chdturmdsya vrata m\ds. 

(8) Tripurl purnima or tripufotmva. 

(4) Special when joined to Nak. Krittika. 

(5) Mahd kdrttikaf when joined to Nak. Ebhinl ; or when moon 

and Jupiter are both in Nak. Krittika, 
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(6) Padmakayoija, when moon is in Nak. Krittikai and sun in 

Nak. Visdkka. 

(7) Krittiica festival in Southern India. 

Margasirsha PCtrniina ; — (1) Daitd treya or Datta-jayanil (evening). 

(2) Special lor donations ot salt, when joiiud to Nak 
Mrigasirii, 

(o) Ardnl festival in honour of Siva at Ohidimibarani and else 

where Siva, in liis inearnation of Natela, is said to have 
been born on Marga.siraha Purnima under the Nakshatra 
Ardrd * the combination could take place only when eoine 
month previous to Margasirsha was odhika. (See Kye~ 
table 8.) 

Magha POrnirnii Maha-Maghi, when Moon and Jupiter are both in Nak. Magha 

Phiilgiina puriiinia : (1) AloamfZi (forenoon). 

(2j Jdolikil or Uuidsani purwnia (evening). 

(8) Kdman Pandiyai (in South India destruction of the Indian 
Cupid by Siva) 

liahula Panc/i<(d(fs'/ {Tithi XT): A nidt dsya — N(W Moon, 

A solar eclijuse on Sunday is Ghudaniani, and is 8]»eciai for donations. 

Amavasyri at the end of Sravana and bogiuniiig of llhadrapafla ; Pithori or Kusotfal hii, 
Aruavusya at tlio end of Bhadrajiada and beginning of A.^vina . tSorvapitri or 
Mahdlaya Amdvdsyd : special when sun ami moon are both in Nak. Ilosia. 
Ainavasya at the end of A vina and beginning of Karttika is Dlpdrahy with pruviouM 
and follc'wiug tithis ; that on which Nak. is Svdti being the special day 
Amavasya at tin* end of Bausha and b(, ginning of Alagha (1) Ardhodaya, when 
jtiined with Sunday in day time i- Nak. Srdvana -1- \'oga Vyatijuifca 

fiV./l — Thm cun only liappon when Boruo month provioub to Magha m Adhiku ] 

Amavasyfi at the end of Pausha and beginning of Magha (2) Mahodaya when any one 
of these special features is an ting. 

Amavasya at the end of iVlagha nnd beginning ot Phalguna; (1) Dvaparayugadi 
(afternoon). 

(2) Special for Sraddhas, wJien joined with Nak. Satahhishaj oi Nak. Dhantahlha. 
Amavasya at the end of Plnilguna and beginning of Chaitra : Manrddi (afternoon). 

K.B "'•Mihs Unciorhill’s Hindu, IloLhjioii^ Teat (11121— JRcOi/tou-^ i/t/c of India S^'rtea) coutaina a full popular 
aocounli of Hmdu leligiouw lasts, feasts and festivals 


Section xx. — The Muhamituuldn year. 

159. The Muhammadan ora, commonly called llejra or Hijra, ih daietl from 
IViday, 10 July, A.D. 022, llie day of the flight ot tlie J’rophol. 

Th .0 Muliammadan calendar is not luni-solar liko the Indian calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan 
calendar is 29 days 12 hours 44 minutes. The three seconds reckoned in addition 
in the Hindu calendar are neglected in the Muhammadan. The months are alt<)r- 
nately 29 and 30 days long, which, again, if carrioil out uniformly, Avould result m 
an eo’or of 44 minutes per month, which, in 300 mouths, or 30 lunar years, would 

amount to ^ ^ 1 1 days. 'Phese 11 days are accordingly added to the last 

month of the calendar in 11 out of every 30 years, and the year containing an 
extra day is, from analogy, sometimes called a leap year. 

100. Every 30 years form a cycle in the Muhammadan oahnidar. The years 
which have 355 days, instead of 354, are in some countries the 2ud, 5th, 7th, lOtli, 
13th, 15th, 18th, 21st, -ilth, 26th and 29th. Pllsewhere, the 2nd, 5th, 8th, jOth, 
J3th, 15th, 19th, 2l3t, 24th, 27th and 29th are kept as leap years. 

It will be noticed that the difference of usage is as regards the 8tli, J 9th and 
27th years in each cycle, fl'ho generality of authorities (including the Encyelo- 
pmdia Britannica) have adopted the 7th, 18th and 28th years of each cycle as leap 
years and the Bphemeris follows this usage. 

161. All the books that deal with the Muhammadan calendar mention the 
above difference of usage, but they do not give tho reason of it. I'he reason is, 
however, not far to seek. 

18 
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If we write down the accumulated error which remains at the end of each year 
by reason of tlie neglect to take account of 44 minutes and which was adverted to 
in the first section of this chapter, we obtain the following result under the system 
of reckoning the 8th, ]‘,)th and 27th as leap years : — 


Year. Error. How error m oorrootod by leaj) year. 


Year. Error How error is corrected by leap year. 


let year, b his. '48" 
2nd year, 17 tirw. 

8rd year, 2 hrg. 24' 
4th year, 1 1 hrs, 12' 
hth year, 20 hrn. O' 
(Jth year, 4 hrs 48' 
7ih yeai, 13 hrK 36' 
8th year, 22 hi«, 24' 
9th year, 7 hrs 12' 
loth year, 16 hrn 0' 
11th year, 0 hrs. 48' 
12th year, 9 hrs. 86' 
13th year, 18 hrs. 24' 
14th year, 8 hrs. 12' 
16t.h year, 12 hrs. O' 


IkI day added by leap year. 

2rid day added by leap year. 

3rd day addl'd by leap year. 
4th day added by leap year 

Gth day added by leap year. 


10th year, 20 lira. 48' 
17th year, 5 hrs. 86' 
18th yesr, 14 hrs. 24' 
19th year, 23 hrs. 12' 
20th year, 8 hrs. 0' 
21 st year, 16 hrs, 48' 
22nd year, 1 hr. 80' 
28rd year, 10 hrs. 24' 
24th year, 19 hrs. 12' 
25th year. 4 hrs O' 
26th year, 12 hrs. 48' 
27th year, 21 hrs. 30' 
2Sth year, 0 hrs. 24' 
29th 3 ^ear, 15 hrs. 12' 
.loth year, NU. 


Cth day added by leap year. 

7th day added by leap year. 
8th day added by leap year. 

9th day added by leap year. 

10th day added by leap year, 
lith day added by leap year. 


Those wiio observe the 8th, 19th and 27th years as leap years add a day by 
means of a leap year in order to avoid the error accumulating to more than 1 dai/ 
at the end of the following year; while those that observe tho 7th, 18th and 26th 
as leap years add a day by means of a leap year in order to avoid the error 
accumulating to more than half a day at tho end of the following year. 


162. The months and the number of days in each are as follows : — 


Motith 


1. Mubarrain 

2. 6afar 

3. Kabl-ul-awwal 

4. Rabl-ul-akbir or llabi- 

us-sani 

6. Jamada’l-awwal 
6 .IjirntidaU akhn ^r 

.lumad-iis-sfini 



Day of com- 



Day of Com- 

N uml>ar 
of daye. 

mencement 
reckoning 
from begin- 

Month. 

N umber 
of dayK 

menoemont 
reokouing 
from begin- 


niug of year. 




ning oi year 

30 


7. Eajab 

8 SImMian 

80 

177 

29 

30 

29 

207 


69 

9 Kamaz an 

.30 

280 

j i 


10. Shawwttl 

29 

266 

1 29 

89 

n. Zl-Uka’da 

30 

295 

30 

118 

12. Zubhijja 

29 

1 




Do (when inter- 



325 

29 

148 

calary) 

30 




All readers are familiar with the names of two of the Muliamrnadan months, 
Muharrant and liamazdri, and all are equally familiar with the fact (duo to the 
strictly lunar character of I he year) that Muliarram is liable to occur at any part of 
the Bolar year. 

168. The Muhammadan day, like tho Jewish, is reckoned from sunset to 
sunset, and the first day of Muharram is that on which the moon is for the first 
time visible at sunset after new moon. This is called the heliacal rising of tho 
moon. Our readers are familiar with tho Muhammadan usage of observing tho 
heliacal rising of tho moon from ominonces of any sort, and passing word as soon 
as she is seen, so as to give notice that Muharram has commenced. 

To the reader who is by this time quite at home among tithis and their 
ending moments, wo would (juoto the following rule from Messrs. Sewell & 
Diksiiit’s Indian Calendar : — 


“ It ih well to note that whore the first tithi of a month ends not less than T) ghatikas 
t)ofore sunset, the heliacal rising of the moon will probably take place on the same evening ; 
but where tue first tithi ends 5 ghfitikas or more after sunset, the heliacal rising will 
probably lu't take place till the following evening. When the first tithi ends within these 
two periods between 5 ghatikas before and 5 ghatikas after sunset, the day of the heliacal 
rising can only be ascertained by elaborate calculations.” 

Where so much depends upon sunset and inoonrise, it is obvious that places 
with different longitudes and latitudes will often not agree in regard to the exact 
date of commencement of the Muhammadan year. 
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CHAPTEK IV.— CONSTRirCTION OF TABLES. 

Section i . — Theorij at anomalies and equationn of the centre. 

164. The uses of the Eye-table, soction.s e to i, will be sufficiently obvious 
from examples already worked out. Wo may therefore give in this place in 
popular language a theory of anomalies and their c'quations. 

165. From the fact that the orbit of the moon as well as that of the earth i.s 
elliptical, not circular, it follows that the motions of those bodies cannot bo 
uniform from day to day or from hour to hour. This irregularity is called the 
ccccidriciiif of the orbit and the correction to be applied on this account is called 
the equation of the centre. 

166. The following extract from Professor Jacobi’s Table in Vol. 1 of 
Epigraphia Indica will serve to introduce the reader to the general theory of solar 
and lunar anomalies, and it will also sliow how the material furnished by the 
siddhantas has been worked into .sections G to i of the Eye-table in the pre.sent 
work. Professor Jacobi’s tables an^ reproduced more fidly at pages 79 to 81 
beloAV. Bee explanation prefixed to these tables on pages 75 to 77 below. 


Surya siddhCmta , — 


d ’s Gijn. -f 

; (V’h o(jn. 

- 

t eqn — ; 

(•/^H oqti. 4 

Mood'h 

Gijuotion 

ci'ntre. 

th<; 

eijn of 
centre. 

1 ho 

Doar. Min 


Min 

Mm. 

Do «4 Min. 

Deg. 

Min 

Hen. 

Deg. 

Min. 

So<' 

0 

0 

180 

0 

180 

0 

8ftO 0 

0 

0 

0 

0 

0 

0 

30 

0 

160 

O 

210 

0 

330 0 

•> 

.i2 

0 

1 

6 

3 

60 

0 

J20 

0 

2ii) 

0 

300 O 

1 

22 

30 

I 1 

63 

26 

90 

0 

1)0 

0 

270 

0 

270 0 

r> 

2 

4(5 

1 2 

10 

31 


1G7. Let us try to interpret in detail the meaning fif this table. We are 
supposed to measure the moon’.s rate of progress, beginning from perigee, the? 
point when she is nearest the earth, and at every step we must distinguish the 
moon’s mean position, i.e., the position which she would have attained at a 
uniform rate of motion equal to the mean, and the actual position which she 
attains on account of the eccentricity of her orbit. 

168. The mean and actual positions are the same at 0° or 860", i.e., at perigee 
and at 180°, i.e., at apogee. 

When the moon’s mean position is 30° from perigee, her actual position has 
advanced by 2 degreo.s .32 minutes. 

When her mean po.sition onght to be 60", we find her actually .it 64 ' 22' .30" 
from perigee. 

When her mean position ought to be 90°, that is half way bet ween perigee 
and apogee, she is actually 96° 2' 46" from perigee. 

l^’rom this point she begins to move more slowly, though her actual [losition 
IS still in advance of the mean. 

At 120° from perigee, she is 4' 22' in advance of the mean position, that is, 
exactly as she Avas at mean 60°. 

At 150” from perigee she is only 2° 32' in advance gf the mean position. 

From 180° onwards she begins to slow down, and when .she ought to lie 
210° from perigee, or .80° from apogee, we find she has reached only ■.:I0" minux 
2° 32' or 207° 28'. When she ought to be 270° from perigee, she is only 270° 
minns 6° 2' 46" or 264° 57' 14". 

From 270° onwards she begins to move ipiicker, though she is still behind 
her mean position. At 300° she is behind by 4° 22' .80" and at 330° she is behind 
her moan position by only 2° 32' and at 360° or at perigee she is oven with her 
mean position. 

169. In like manner we might trace the sun’s moan and actual po.sitions from 
perigee through apogee back to perigee, using the figures in the last column of 
the above table, from which wo see that the maximum equation of the centre for 
the sun is 2° 10' .81 ". 

170. In our tables (except under Planetary Table IV) we do not refer to the 
sun’s or moon’s position by degrees, but by days, which is more readily intelligible 
and handier for purposes of calculation. Our Eye-table, sections e to i, is simply 
the result of a careful expansion of the tables at pages 79 to 81 below from 
which the above figures have been extracted. 
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171. It is now necessary to explain liow th.e anomaly and 0 (juatiou in degrees 
are converted into days and fractions of a day. Let us suppose the sun and the 
moon to move in the same piano and in circular oi bits, describing equal spaces in 

equal times. Let AB, BC, CD be the mean spaces described 
by the sun in three successive tithis, and let AM , MN, NP 
be the corresponding mean spaces described by the moon 
in the same tithis. If there were no irregularity or eccen- 
tricity in the sun’s and moon’s motion.s, the first tithi would 
be the time taken by the moon to gain 12”, that is, the 
arc BM over the sun ; similarly the second and third 
tithis would be the periods in which the moon f^ains (MN 
'iiiinUH BC) and (NP miiiux CD) over the sun. But owing 
to the eccentricity of their orbits we will suppose the sun to be at B' (actual 
position) when he ought to be at B (mean position) and the moon to bo at M' 
(actual position) when she ought to be at M (mean }>o8ition). Then in the period 
of a mean tithi (•b84.‘l day) the moon gains over the sun the arc B'M' but our 
tithi is the period during which the moon act ually gains over the sun 12', i.e., wo 
must cut off from B'M' an arc equal to BM and dotermiue the time daring whicli 
that length is gained l>y the moon. Our problem would bo solved if we kuew the 
time durirur which B'M' minnx BM was gamed bv the moou. 



172. Now B'M' minux BM = MM' minux BB'. The time during wiiich 
MM' — BB' is gained, evidently the time during which MM' is gained minas the 
time during wiiich BB' is gained. 'I’ho times during which MM' and BB' are 
respectively gained are obtaiued by turning MM' and BB' into days at the rate of 
2ih5 1058 ilays to 36U". For nakshatra and yoga eijuatious other scales, viz., 
27 321 GO days and 25" 4 202 days respectively to 360" wore used for converting 
degrees into days. For the moon’s anomaly, the scale 360" = 27"h546 days was 
used. 


1 73. As the equation for the sun as well as the equation for the moon is 
sometimes positive and sometimes negative, and for tlthix we liave to take the 
difference between the two eijuations, some confusion would re.sult from onr having 
to change signs so often, 'riierefore the sun’s equations are tabulated, as in the 
extract given above, with the signs -teverxed, 1 hut is why the sun’s eccori tricity, 
starting from perigee, is shown in the table extracted above as negative whereas 
it is really positive. 

174. The reader will also observe that the moon’s equation in the above 
table is, as it should be, positive iietweeu jierigoe and apogee, whereas in Eye- 
table e to g it is negative for the same period. The reason is that when the moon 
does in a given time more than the mean s[)ace, this is e(]uivalent to a given space 
being done in lexx than moan time. This is why in the Eye-table, which derives 
equations of time from eipiations of sjiace, tlie signs of space-equations are 
reversed. In the case of the sun’s ei] nations, a double reversion of signs takes 
place, first a reversion in order to make tlio oporatiou of combiniug the sun’s 
and moon’s equations always an addition, and secondly a reversion in order to 
derive equations of time from equations of space. As a final result, the sun’s 
equation of time is shown in Eye-table h. as jiositivo after perigee and negative 
after apogee. A third reveision takes place in calculating sunrise, where we have 
to derive equations of space from equations of time. 

175. In calculating tithis, all wo have to do, is to sum up the equations of 
tlu' sun and the moon according to the Fyo-table whether they are positive or 
negative. Before taking the moon’s equation, however, wo in practice add to or 
tiediict from the moon’s anomaly the sun’s equation and we determine the equations 
for the net moon’s auomalj'. The reason is that when tlie effect of the sun’s 
anomaly is to dirainisli or increase the mean t ime that would be necessary for 
a tithi, it is necessary to take the moon’s anomalies for the altered mean time. 

J76. Conversely, in calculating yogax, whore wo have to take the sum of the 
proper anomfilistic eipiations of the sun and the moon, our yoga equations in the 
Eye-table have had to bo suitably altered as to their signs. 

177. For nakshatras, we have to convert the moon’s eccentricity, in other 
words her equation of the centre, into days at the rate of the moon’s sidereal 
motion, i.e., 360" for 27-32166 days. 
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178, The sun's anomaly in the Kye- tables (sections hand i) is expressed, not 
in days of the anomalistic year, but as days of tlie solar year, and this is done 
for convenience of use. The length of the modern anomalistic year is 365*2596 
days while that of the Hindu sidereal year is 365'25«7 days. There is no practical 
error in adopting, as the Indian siddhantls liav(» done, an identical period for the 
anomalistic and solar sidereal years. The modern anomalistic lunar month 
is, like the Hindu anomalistic month, 27*5546 days. In convoriing degrees of 
anomaly into days we, therefore, put — 

Sun’s anomaly : 360 ^ = 3Gr>*2otS75G481 days. 

Mounts anomaly : s=; 27*45 159999 days. 

179. The above theory of anomalies and equations is subject to an important 
variation in practice. Supposing a mean titlii is aceom[)lishod an A days of the 
solar year, when the moon’s anomaly is IJ days, then, if the • *8 equation for A 
days is — o, this meai^s that the tilhi would be accomplislual (supposing for the 
moment that the anomaly had no iiiHuouce) in yl a days of' the solar year, at 
a moment when the moon’s anomaly would be // — a Now we [)ro(‘oed to deter- 
mine the infiucmce of this moon’s anomaly H — a and find tlio moon’s t‘quation to 
be, let us suppose, — h. We them put down, as tin? actual ending moment of the 
titlii, A — a — h days of the solai* year. 

J80. Strictly speaking, we ought to take (1 ) the sun’s equation for A-\- b a 
days of the solar y(^ar, where />is the eejuation (positive or negative) of the moon 
for anomaly H, and a is the (-/s equation, positive or negative, for A days of the 
sohar year, (2) the moon’s equation for anomaly of B + a. days, and then add the 
equation so found. But in practices this refin(‘mont is not nec(‘ssary for the sun’s 
equation, since the maximum value of h d a is (1138 4 1784 -- ) -5922 day, and the 
maximum variation of the sun’s eipiation for tins piTiod is about *0018 day or 6 palas 
only^ Wo may note, howt*ver, that in the test (example, worked by Prof, Jacobi 
for Ashadha sukla 12, K.Y. 3585, a diffenuice of 4 palas dot‘S occur Ixdween his 
method and Mr. Dikshit’s, and the lotirned Professor rightly surmises in a footnote 
{Bp, hicLf Vol. I, ]^. 430) that the difference must be* duc^ to an abridgment in the 
Hindu method. We now see what the abridgnuiut (mnsists in. 

Section ii.- -Tables for couvertinp spare into hmr. 

181. In the body of the present work as well ns in the connected tables 

measures of time alone are used, and measures of space' (i.e., deyrrrs of celestial 
longitude, depref s of mean anomaly of the sun and moon, etc. ^ have been gener- 
ally excluded. This is the principle known as Largetcau’s method, which was 
first applied to Indian astronomical (*om])utation by Professor fJacobi in 1888. 
Messrs, Sewell and Dikshit have applied the same principle m their IfoJian 
Oaleitdar'^^ (1896). fi’he present method is founded on Larg(4oaii’s principle, but 
differs materially from it as well as all previous applications of it in one important 
respect. Instead of using Largeteau’s method to discover how much space has 
bt'en accomplished at a particular moment of time, tlio pia'sent writer has used an 
adaptation of the raotliod to discover the va>mrnf of time at wliicli a particular extent 
of space has been accomplished. 4’hus, instead of di'terruining Iheexpircxl portion 
of a tithi, corresponding to a given moment of t ime (i c., generally to mean sun- 
rise on a particular day), as is done by Messrs. Jacobi and Sewell, and then 
calculating the nnexpired ])ortion oi the tithi by means of successive approxi- 
mations, t!ie })resent writer investigates, directly and once for all, the ending 
w oment of a titlii^ the Ycry required by Indian usage. Not only does this 

procedure abridge the labour of ascertaining ending moments of titliis, naksliatras 
and yogas, but it furnishes a very ready criterion for testing whether a month is 
adhi/ca or hshaya, whether two tithis (aided on the same day, etc. 

182. The principles upon which space was converted into time for the 
purposes of th(^ present work are set forth in the following paragraphs. 

183. The principal measure of space, the distance of tho moon from the sun, 
was converted into days in the ratio of 29*530587946 days to 360^^ in the case of 
the Stirya siddhanta, 29%5305925 days to 360'' in the case of the Arya siddhanta, 
and 29*530582052 days in the case of the Brahma siddhS-nta and Siddhanta 
&romani. 

184. The increase of the moon’s age, according to the Surya siddhanta ^ for 
solar vear is according to the above rate of conversion, 10*891 701 184 clays. 
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Instead of reckoning tiie increase of the moon’s age, however, the present method 
reckons directly the retardafion in the date of appearance of the first new moon 
in each solar year, for whicli purpose it is, of course, necessary to deduct 
10*891701144 days from 29*530587946 days: result, 18 638886812 days. This, 
then, is the number of days by which the appearance of the first new moon is 
retarded each year, and the first thing to do every year is to calculate the interval 
of retardation for that year. The interval (if we take the retardation for one year) 
will, ipso facto, bo the date of appearance of the first or Vaisakha new moon in 
solar year ] of Kaliyiiga (expired). From this date all other mean new* moons for 
that or any subsequent solar year may be found by the successive addition of 
multiples of 29*54059 days ; and the mean ending moment of every tithi is given 
by the addition of the tithi equivahmt in days (according to the Bye-table section d) 
to the date of mean new moon. I'recisely the same method was followed for the 
Ar ya Biddhanta, Lalla’B correctioiiB being jiitrodaoed at the appropriate date, and 
for the Bralima aiddhanta and Siddhanta Siromani. 

185. The mean anomaly, in the case of the moon as well as that of tlie sun, 
was reckoned from perigee, as in Professor Jacobi’s article in the Indian Aniiquary 
(188S), and not from apogee, as in his articles in Volumes I and II of Epigraphia 
Indira, For the purpose of the Fjye-table, the moon’s moan anomaly was converted 
into days in the ratio of 27*554599899 days to 36(P in the easy) of the Stirya 
siddhanta, and of 27*55456f)936 days to 350^ in the case of ihe Arya siddhanta. 
The increase of the moon’s moan anomaly for a single solar year is thus: — 

SUrya siddhanta, 7*048957797 daya. 

Arya siddhanta, 7*049310881 days. 

The anomaly of the moon at the first moment of Kaliyuga was taken as 90"^ 
from perigee, that being the figure according to all the authorities. From the 
your A-D. 1600, the corrected period of the anomalistic month (27*55459797 days) 
has been adopted for Stirya siddhanta calculations, 

186. The moon’s mean anomaly, as entered in the Eye-table, corresponds to 
the tithi or space acoornplishecl, while the equation is the addition to or deduction 
from the tithi, to be made in order to arrive at tlie time or ending moment of the 
tithi. Cons(Hjuently, the equation in time was in every case added to or deducted 
from the mean anomaly, after the conversion of the anomaly^ in degrees into 
anomaly in days. The same procedure was adopted in regard to the sun’s 
equation. This procedure is explained more fully in the next section. 

Section iii. — Construction of sun\s and moons anomaly tables^ i.e,, of Eye-iithle^ 

sections e to i. 

187. The accompanying three tables show, in detail, the different processes 
employed in the computation of the sun’s and moon’s anomaly and equation 
tables in Kye-tablo, sections 0 to i. 

188. Table I shows (1) how the 0 day of the sidereal«^nomalistic year was 
arrived at for the Rye-table, sections h. and i ; (2) corrections to be applied at 
different epochs when using Rye-tables, sections h. and i ; (3) ^odhya in degrees 
and in days at different epochs under Brahma siddhanta, Siddhanta Siroraani and 
Surya siddhanta. 

1S9. Special Taple I. — The sun’s anomaly at the moment of commencement of 
the mean ^olar year (columns 2, 8 and 14) was taken from Professor Jacobi’s tables 
in Ep, Ind., Vol. I, and the fiocihya in degrees entered in the columns next to the 
above were obtained by conversion from Dr. Scliram’s figures quoted in 
Mr. Sewell’s Indian Ghronngraphy. By subtracting the Sodhyafrom the anomaly at 
•0 day, mean solar year, we obtain the sun’s anomaly at the commencement of the 
true solar year, namely, at Mesha sanlcrdnti^ which is entered in columns 4, 10 
and 16 of Special Table I. The anomaly in degrees being converted into solar days 
at the rate of 1*014^) days for each degree (this ratio is the same for all siddhantas), 
and the result being subtracted from the total number of days in the year, 366*26 
days (for all siddhantas), we have the 0 day of the sidereal-anomalistic year for 
the purpose of the Eye-table, sections ti and i. In the Arya siddhanta alone the 
sidereal year is absolutely identical with the anomalistic year and the 0 day is 
81*29 days of the solar year always. In the other siddhantas, the anomalistic 
vflftr is alicrhtlv different from the sidereal year and this is shown by the variation 
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of the Sodhya from century to century. Nevertheless for the construction of 
anomaly tables the 0 day of a particular epoch has to be selected. It will be seen 
from Table I, columns 7, lo and 19, that the 0 day sliown in the Kye-table per- 
taining to the several aiddhantas is correct for the following respective epochs : — 

ilrabma siddbanta, K.Y. 3900 to 4000. 
iSiddhanta Siromani, Ciica K.Y. aSO. 

Siirya siddhanta, K.Y’. 3G00 to 3800. 

190. The Brahma siddhanta could not have been brought into use much 
before the eighth century A.D., and th(j 0 day of the Kyo-tablea, sections h and i 
is correct for that century. The corrections to be applied for subso<}uent 
oonturie.s, up to a maximum of — '04, may he neglected, since tlie sun’s 
anomalistic ecjuation undergoes hardly any change in the first three decimal jdaoes 
for -04 of a day. Similar observations apply to the Silrya siddhanta anomaly 
tables which may boused for an^ epoch in tlie epigraphical period without 
correction. 

191. It is hardly wortli while to construct separate anomaly tables for the 
Siddhanta Hiroraani which was intended by its author Bhaskarachfii’ya merely as a 
recension of the earlier Brahma siddhanta : but it will bo seen from column 9 of 
Table 1 that the ^iodhya changes rapidly from century to century, and the period for 
•which th(* Brahnia siddhanta Kye-tables, sections h. and i would be (piite correct for 
the Siddhanta Siromaui, is soraowhore between K.Y. 500 and K.Y. lOOO, i.o., Circa 
2600 B.O. ^ During the epigraphical period in particular, and I’oraoinlx'ring that the 
Siddhanta Siromani could not hav<» been in use earlier than the twelfth c.entury 
A.D., when it was com])osod, a correction from 1 to J‘25 days !jas to be applied 
when using the Brahma siddhanta, Eye-table ll and j, for the Siddha.nba Siromani. 
Thus in caleulating a tithi or a yoga by the Siddhanta Siromani in, say, the fouitoonth 
century A.l). each of the sun’s anomalies in days, entered in the Eye-table ll and 
i should be read a.s if it^was I'lB days less. In other words, suppo.sing the equa- 
tion by the Siddhanta Siromani for a sun’.s anomaly of 90 days was required, we 
should take from the Brahma siddhanta Eye-table li or i as the case may be, the 
equation corresponding to a sun’s anomaly of 9> minus 1‘18 days, or 88-82 days. 
For practical purposes it is enough if one day is deducted from all the sun’s 
anomalies in Brahma siddhanta, Eye-table ll and i when applying the Siddhanta 
fSironiani. It will be seen that in working the illustrative problem ajipond- 
od to the Brahma siddhanta Eye-table, we deduct *90 of a day from the sun’.s 
anomaly for a date in A.D. 484 ; the case i.s jnirely supposititious, how(wer, since 
the Siddhanta Siromani did not come into use till some eight centuries later. 

192. Wo may now consider Special Table II which .shows the process of con- 
verting the sun’s anomalies and equations in degrees into anomalies and equations in 
days of the solar year and fractions of a day. The entries in columns i to 4, 9, 19 
and 34 are taken from Professor Jacobi’s table in Yol. 1 of Ep. Jndica, showing the 
sun’s anomaly and equation in 24 stages by the different siddhantas In the 
transformation of those figures into Eyo-table, sections tl and i, th<‘ following 
stages may be noted : — 

(1) Before the stages of the anomaly could be converted into days of the 
solar year, the first step, namely the determination of 0 day of the sidereal-ano- 
malistic year, 80‘23 days for Brahma siddhanta and Siddhanta Siromani, 80-55 
days for the Surya siddhanta and Sl’29 days for the first Arya siddhanta (columns 
5, 15 and 30 of Table II) was effected in the manner already explained under 
Special Table I. The subsequent stages of anomalies entered in columns 6 to 8, 1 5 
-to 18, and 30 to 33 were arrived at by adding successively the day equivalent 
of 3‘75 degrees, the unit stage in Professor .lacobi’s tables. 

(2) The conversion of the equations in columns 9, 19 and 3t of Special 
Table II, which are in degrees, into days was effected at the rate of 29'53059 
days for 860 degrees for tithi equations and 25’4202 days for 360 degrees for 
yoga equations. 

(3) The sun’s anomaly in days, already determined, was corrected by 
including or excluding the corresponding equations, as each case might require ; 
this process requires some explanation and somewhat careful reflection on the part 
of the reader who makes acquaintance with it for the first time. Some of the 
observations below can be more easily imderstood with reference to the moon than 
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193. To construct an Indian Calendar of tithis and nakshatras, we have to 
pass at every stop from the msan phase of a moment to tbo moment of the actual 
phase^ and from the anomaly at the mean ending irmnent of a iithi, or yoga, 
to the actual ending moment of the tithi or yoga, and we have to accomplish this 
passage, in other words, to bridge the interval, by means of an equation, 
'fho “ phase of a moment,” say, the phasi* accomplished by the moon at sunrise 
on a particular day, can be calculated, as is done by Prof(*ssor Jacobi, by ascer- 
taining, first the mean phase accomplished at that moment, and then the 
fraction of the phase resulting from the addition of the acceleration in degrees 
(let us call it A) or retardation in degrees (which we might call R), corresponding 
to the mean anomaly of that moment. For most purposes this is enough, because 
it will enable us to determine approximately the time in which the remainder of 
the phase will be accomtilishi'd, and all wo want geni'rally is to find out on what 
day between sunrise and sunrise a particular tithi or phase actually ended. 

191. But we may also want to know when the tithi actually ended, which 
knowledge is necessax-y (1) when a tithi is likely to have ended about the moment 
of sunrise, and we want to know definitely whether it preceded o)‘ followed 
sunrise, for in either case the day of the tithi would have a difieront vara or week 
day, (2) when we want to kixow the limits of an adhika month or of a kshaya month. 
Every Indian panchanga, therefore, always gives the ending moment of a tithi in 
ghatikas and ])alas ; i.e., in 4 decimal places of a day, and our aim is to devise 
a method which will give us this result. 

]s15. We know the moment of evexy xuean phase just as wo know the mean 
phase of every moment; we know also for any moment, which we may call n the 
mean pha.so or the mean event of some other kind xvhich must belong to it and 
also the acceleration in timo( — a) or retardation in time (+ r), belonging to the 
moan anomaly of that moment. For instance, we know that at a moment n the 
moon attains a mean elongation of 96°, in other words that n is the mean ending 
moment of the Sth tithi : we also know what the mean anomaly, which we may 
call M, of that moment is; lastly wo know that the acceleration belonging to 
that mone nt is + A in degrees or thxit the x’etax dation belonging to that moment 
is — R in degrees, so that the actual place of the moon at that moment n is, 
96° -f A, or 96 ’ — R. But what wo wish to know further for the purposes 
of Indian astronoxny is the monu'nt, let xxs call it X, when the moon’s ixxoan 
elongation plus tho acceloration or x'otax’dfition belonging to that moment will 
together exactly ecpial 96 

196, d’he contents of the first ten colxxrans of S[»ecial Tables II and HI (pages 
79, 81 below) which are all the ixiaterial we have in Prof. .Jacobi’s and other exist- 
ing tables will not euablo us to solve this problem, and we shall have to attack it in 
a somewhat imlirect. manner, as shown in the remaining columns of Special Tables 
II and 111. Ixi doing so, we lay down, as our fundamental proposition, that the 
mean ano)naly in days of the, inoment of an acinal phase (which anomaly we may 
denote by m) + tho acceleration in fraction of a day, appropriate to that phase (which 
we may call a) — mean auamaly in, days of the 'ttwment of the. mean, phase. A little 
reflection will convinci' the reader that the same equation serves as a bridge (1) 
betwtwn tlie moaxx eixding moment and the actual ending moment of a tithi and 
(2) between the mean anomaly at the mean ending moment and the mean 
anomaly at the actual ending moment of a rithi. We shall also xise this idexitity. 
We [iroceed to ari ange accordixig to the above proposition and the above identity 
the ixieau anomalies noted in columns 5 to 8 of Special Table III and the accelera- 
tions noted in column 10 of the same table. Tho foi'mula for retardations is 
exactly similai-, namely, the mean anomaly of the moment of an actual phase minus the 
retardation appropriate to that phase, or Dl — r = mean anomaly of the moment of 
the mean phase {in days). 

When the mean anomaly of the moon at the moment of an actual phase or 
tithi is *287 day (column 5), this quantity plus the acceleration due to that anomaly, 
•0271 day (column 10), ox- 'SMI day, is the mean anomaly at the moment of the 
corresponding mean phase or tithi This means that when the mean anomaly at 
the mean ending moment of a tithi is *3141 day, tho equation, i.e., the time differ- 
ence between the ending moments of tho mean and the actual tithi, is *0271 day. 
We proceed to tabulate other results in the same way with pairs of figures of 
which one is taken from column 10 and the other from columns 6 to 8. 
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(1) For a mean anomaly, at mean titlii end, of *287 dav -f '0271 day or 314 d«y, the equation 0271 day, 

(2) „ „ 3 444 dm 8+ 2032 „ 3 787 diya „ - '2932 

(8) „ M 0 889 + 4189 „ 7 303 „ ,, -4189 „ 

(4) „ „ lUfi33 + 2932 „ 1()'5>25 „ -2932 „ 

(5^ „ 13 400 „ + ir271 ,, 13 517 „ „ --0271 .. 

(8) M 14*064 „ -*0271 14 037 „ „ +0271 „ 

(7) „ 17 222 „ - *2982 10 92'‘ ,, „ + 2982 „ 

(8) ,, 24110 „ - *2932 „ 23 817 ,, „ + *2932 „ 

Cases (1) to (4) illustrate acceleration (a), while cases (6) to (8) illustrates 
retardation (r). 

These results are made use of in columns 11 to 14 of Special Table III. 

197. In the same manner columns 5 to 8 of Special Sun-Table 11, page 79 
below, for Brahma siddhanta and Siddhanta ^iromaiii, are corrected in columns 11 
to 14 for tithi equations; columns 15 to 18 (Surya siddhanta) headed m are 
corrected in columns 22 to 25 for tithi e(|uations, and become m + a, m — r and 
are corrected again in columns 2G to 129 for yoga ecjuntions and then become m — 
r, m + a ; and lastly columns 80 to 35 (first Ar} a siddhanta), headed m are 
corrected in colunins dG to 39 for tithi equation and become IH + in — r* 
That is, the equations in column 10 arc added to the uneorrecti'd anomalies in 
columns 5 and 6 in older t-o form the corr<‘cted Jinonialies in eolunuis 11 and 12 ; 
and the same equations in c.olumn 10 are subtractini from the imcorrocted 
anomalies in columns 7 and 8 in order to form the corr(‘cied anomalies in (joliimns 
J3 and 14 for tithi equations. Exactly the same [irocesses of addition and 
subtraction account for the transformation of columns 15 to 18 into columns 22 
to 25 (Surya siddhantti) and that of columns 30 to 33 into columns 3(! to 39 
(First Arya siddhanta). The case for addition becomes one for subtraction, and 
vicf Vf'vsd, in the case of yogas ; as *an example of this is shown the transformation 
of the uncorrected anomalies in columns 15 to 18 into (‘oiTf'cfed iiiiomalitis for 
yoga eijuations by the sfirya siddhanta in columns 30 to 33. 

The symbols M, m, A, a, 11, r, in the senses above explained, are retaimal 
in the headings of Sjiecial Tab1(‘S 11 and III on })ages 79 to SI below, in ord(‘r 
that th(' reader may bo enabled to follow easily the different stops of the process. 
It will be seen that the eejuations in degrees in column 9 of both tables and in 
other similar columns are called ‘‘ A or R. ” and thi' e(|uations, as decimals of a 
da}^, are cfdh'd ‘‘ — a or "b r/' because ( 1) th(^ same quantitic^s, when positive, 
are called A and r respectively, and wlum negative, th(»y are called R and a 
respectively, that is, an acceleration in S])aco is a decrease of time: while a 
retardation in space moans an increase of timi' in passing froiu ike 7)ie(fn to the 
actual ending nKrnieut of a tithi or phase : and (2) the combination m -f- a means 
tliat when an anomaly in days is m + the corresponding equation is — a; 
similarly, when the anomaly in days IQ — T, the corresponding eipiation is + r. 

Eioin the 24 stages enterir g into various columns in Special Tables II and 
ill and called anomalies corrected for e(]uation«,’^ are obtained; by interpolation, 
the difl(Tent stages required for Eye-tables, sections e to i, pages 171 to 191- below. 
For example, in column ] 1 of Special Table II (page 79), the equation corre- 
sponding to a sun’s anomaly of 123 20 days is — ‘1177 days and the (equation 
corresponding to a sun’s anomaly of 127*02 days is — *1262 day. From these 
anomalies and equations we derive by proportional parts, 

(•/» anotniftly Kquation 

12S o5 diiy — 'JIB day (I). 

126'94 day — '126 day ('2^ 

Betwoon (I) and (2) we proceed to interpolate, again by proportional partu, 
the anomalies corresponding to tho following e(]uations ; — 'll 9 — •120 — •121 
— ’122 — •123 — •l24, and — *125 as in Brahma siddhanta. Eye-table h for 
titliie, page 103 inl'ra ; tho same devic«* is used in regard to mo»)u’8 anomalies and 
equations — Special Table 111, page Bl and Eye-table © to g, page.s 171 to 
102 below 

198. 'I'he anomalies and equations of the moon for nakshatras, Eye-table, 
section f, are not shown in Sf)eoial I'able III, because they are dealt with in 
exactly the same manner, only with a different scale of conversion, as stated 
elsewhere, paragraph 40, page J4. Equations according to the second Arya 
siddhanta are also shown in Special Table III in order to bring out the fact that 
they differ from equations according to the first Arya siddhanta only in tht) fourth 
decimal place, and that, therefore, separate anomaly and equation tables for the 
second Arya siddhfinta are not necessary. 
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Section iv.—i'ompuUiti'ni of number of dai/s comprised in each solar month. 

]99. The (lays in each solar month are obtained from the number of days in 
the solar year nf> to tiie moment of each sankrauti entered in section a of the Eye- 
table. The manner in which these days are fixed is by no means simple ; but it can 
be nmlor.stood with some little trouble by reference to special Sun-table I which 
was explained above It will be seen from that table that the sun’s anomaly at 
the moment of commencement of the mean solar year K.Y. 4200 was by Surya 
siddhanta 282-7.S11”, and that the sun’s anomaly for the corresponding day in 
K.Y. 4300 was 2'>2-7282°. 'I'he difference is '0032° for a hundred years or "0022 
for two-thirds of a century. Consequently at the commencement of mean solar 
year K.Y. 4267, the sun’s moan anomaly was 2S2'73241°. The equation for this 
anomaly, or Sodhya in degrees is, according to special Table I and all the authorities, 
2‘1385° ; but Mr. Dikshit, for some unaccountable reason, as admitted by his joint- 
author, Mr. Sewell, at page 1-5 of his O/irorm^mp/j//, adopted 2' 1394 3644° 

as the 6odhya by Surya siddhanta for K.Y. 4238. The figure adopted by Mr. 
Dikshit will not become true for Surya siddhanta till somewhere about J 0,000 
K.Y. or A.D. 7000. Mr Dikshit must liave had some reason for this extraordinary 
assumption, but it may b(‘ presumed, in the case of such a well-known system as the 
Surya siddhanta, which had been in use for hundreds of years, that there was a 
general consensus or tradition among Indian astronomers as to the number of 
days comprised in each solar mouth, and that Mr. Dikshit adjusted his figures in 
some way to suit the general tradition. In any case, it would be very unsafe to 
attempt to recalculate the lengths of the solar months so as to suit the correct 
6odhya for K.Y. 4238, and to run counter to what must be presumed to be the 
traditional lengths of the solar months under the Surya siddhanta; and the 
object of the present work is to expound in plain language results acted on by 
Indian astronomers and calendar-makers during the epigraphical period, not to 
correct those results on account of any error, real or presumed. 

200. It being given, then, that the mean anomaly of the sun at 0 day mean 
solar vear in K.Y. 4267 was ■.'82'7324r’ and fhat the equation for this anomaly or 
^odhya in degrees was 2 13944", therefore, the me.^n anomaly of the sun at 0 day 

solar year was 28-‘73-41''’ — 2'139.14"=280'59297°. From this wo have the 
following suceessivt' stages of anomaly and equation, which enable us to calculate 
the moment of entry of the sun into each sanki-iinti by Surya siddhanta. It will 
be seen that all <he stages of the anomaly and all the equations given below are 
extracted from Professor Jacobi’s tables rejiroduced in columns 1 to 4 and 19 of 
special Sun-table II, pages 79 and 80 siqira. 


Run’fl anoniHly. 

Mean v)f 

811 IJ in 

Eqnarion m 

Trne lonf^iLiide uf «un. 

280-51)2^7' 

1 

~ 213044 

4- 2 1891-40 


( .407 50000*^ 

-f 24-7075B 

+ 1-73472 ( Diff. 

26-50281"^ Diff 

<3112M)00 ...\ 

4- 28-51 759 

+ 1 6455.> ^ -08917° 

80'168l4®t 8-66083'' 

341 25000 

4- 58-51750 

-f -71055 

59 228 1 4 

345 00000 

02-20760 

-t 5733.3 

62H4092 

n 25000 ... . . 

HS-5176(> 

~ -43278 

88*08481 

15 00000 

92-26769 

- -57333 

91-09.126 

41 25000 

118-61759 

- 1 4^639 

117 07120 

4 5-00000 

122-26759 

- 1*54917 

120 71842 

71*25000 

148-61759 

- 2-00278 

146-45481 

76 0(’000 

162-20769 

- 2-l( 305 

150 16464 

101’25000 

178-61759 

- 2-18444 

176 8831.5 

105*0(XX)0 

182-20759 

- 2-10806 

ISO'] 6464 

13V26(K)0 

20^ 61769 

~ 1-64566 

20687204 

13500000 

212*2076e 

- 1-64917 

210-71842 

101-2.000 

238*61769 

- -71065 

237 80704 

165 0000U 

242-26759 

~ 57383 

241'6ti426 

191 -26000 

268 61769 

-f '48278 

268-95087 

1P6-00000 

272*26769 

4- *57383 

272'84O02 

221-25000 

298-51769 

4- 1-44039 

299'9a898 

V2500tM)0 

302-26769 

4- ) ‘64917 

808-81676 

247*50000 

824-76769 

4 * 2 01880 

326'78148 

251 250ti0 

828*51759 

4 2*06278 

880 58087 
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201. Our object being to discover the moment of tlie Indian solar year when 
the sun enters each aankranti, i.e., when his true longitude is 30^', 60°, 90?, etc., up 
to 360°, we shall first endeavour to find out when exactly lie reaches 30° true 
longitude. We see from the first two lines of the above table that when the sun 
reaches 26‘50231° true longitude his mean longitude is 2(>’50231° — 1‘73472°, 
and when his true longitude is 30 16314°, his moan longitude is 30* 1 6314° less 
1*64555°. As these figures are taken from two successive stages of the sun’s 
anomaly according to column 4 of Sun-table II (page 79 supra), his equation at 
any point between the two stages is assumed to bo in proportion to the difference 
between the equation of the first and the equation of the second stage. In other 
words, when the sun reaches 30° true longitude, his mean longitude will be 

— 30° — (j •64555-t-*16314 x 
= 30° - ( I *64 555+ * 1 63 1 4 X -024358) 

= 30°-( 1'64555+*00397376412) 

30°— 1-64953° 

= 28-35047° 

This then, viz., 28*35047° is the sun’s -mean longitude when his true longitude is 
805 In order to know the number of days of the solar year that must have 
elapsed when the sun reaches 28*35047° mean longitude we must find his distance 
at this moment from the point when he commences the true Indian solar year. 
We know that the distance from the latter point to 0" mean longitude is the 
sodhya in degrees, i.e., 2 13944°. Therefore the sun’s moan longitude reckoned 
from the commencement of the Indian solar year to moan longitude 28*35047° 
= 28*35047° + 2*18944°=- 30 48991.° 

(1) Now the sun takes * ’■* or 1*014607 days to travel one degree of 
mean Ipngitude. 

.*. For 30*48991° of mean longitude he takes 30-4899 1° X 1*014607 = 
30-93527611537 days. This is the number of days consititiiting Mesha month 
(Tamil Ohiffirai) according to Silrya siddhiinta. 

Dikshit’s corresponding figure is 30*93527 days, which is identical with the 
result reached by the present method. 

For the remaining sankriintis we may omit the explanation which is the same 
as the above and simply give the working. 

(2) When the sun reaches 60° true longitude, his moan longitude is 

60°— (-57333 + 2*84092 X 

= 60° -(*.5738.3 X 2-84092 x *0879868) = 60° (-SToaS + *1079032) 

= 60° — 68124" := 59 31876. 

Now (59*831876°+ 2*13944°) x l*0]4C.o7 = 62*3.5594021954 days 

Dikshit’s result — 62*35.55 days 

Difference *0001 day 

(3) When the sun reaches 90° true longitude, his mean longitude is 

90° + (*.57333 - 1*69426 x =- 90 —(*57833— 1*69426 X *038925) 

= ^0°+ (-57333— *06595) ^.^90° -j- *.507-'8°= 90*50738°. 

Now (90'’-5073B + 2*13944) X 1*01407 =-9 4 00011209974 days. 

Dikshit’s result = 94*00028 days. 

Difference *00017 day. 

(4) When the sun reaches 120^ true longitude, his mean longitude is 

120°+ (1-.54917 — 0 71842 X -- 120° + (1*.54917 - *71842 

X *02819°) 

= 120" + (1*54917 — *02015)=. J20° + 1-52892" = 121 -52892°. 

Now (121*52892 + 2-13944) X 1*014(51 = 1 25*4761.54 day.s. 

Dikshit’s result = 126*47.55 days. 

Difference *0004 day. 

(5) When the sun reaches 150° true longitude, his mean longitude is 

150° + (2* 10305 — *164.54 x = 160° + (2*10305 — *16451 
X *010855) 

= 160° + (2-10305 — -001786)= 150° + 2-10127 = 1.52*10127°. 

Now (162*10127 + 2*13944) X 1*01461 166*494167 days. 

Dikshit’s result = 166*49417 days. 
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(6) When the sun reaches 180” true longitude, his mean longitude is 

180° + (2*10305°+ -16464 x =180° + (2*10305° + *16454 

X -0083°). 

=180° + (2-10306° + 001366°) =182*10442°. 

Now (182-J044J + 2-18944) X 1*01461 = 186-935663 days. 

Dikshit’s result = 186-03555 days. 

(7) When the sun’s true longitude is 210°, his mean longitude is 

210 ’ + (1*54917 + -71842 x =210° + (1-54917° + 71842 

X -09638 X ’26) 

= 2lU°+ 1-54917° + -06924 x *26° .= 210°+ 1 *54017° + 018024° 

= 211*66719°. 

Now (211-56719 + 2-13944) x 1-01461 days = 216-8288838643 days. 

Dikshit’s result = 216*82888 days. 

(8) When the sun’s true longitude is 240°, his moan longitude is 

240° + (-573,13 + 1-69426 + 13722 x 

= 240° + *57333 + 1*69426 + -03521>5 = 240° + *57333° + *05980° 

= 240-63313°. 

Now (246-63313 + 2-1 394^ X 1-01461 days= 246-319477 days. 

Dikahit’s result = 246-31916 days. 

(9) When the sun’s true longitude is 5^70°, his mean longitude is 

270° - (*57333 - 2-84092 x grS) ==^70° - (-57333 - 2*84092 
A -03613) 

= .270° - (-57333 - *10263)° =270° — *47070° = 269-5293°. 

Now (269-52930 + 2- 13944) x 1-0146U7 days = 275*637005 days. 

Dikshit’s result = 275*63094 days. 

(10) When the sun’s true longitude is 300°, his mean longitude is 

300°— (1-.54917”— 3-381676 X 

= 300°— (1-, 54917°— 3-81676 X -0^68) = 300°— (1*54917°— *101831°) 
298‘5526()“^ 

Now (298-65266+ 2*13944) X 1'0]4607 days = 305-084309 days. 

Dikshit’s result = 306-08499 days. 

(11) When the sun’s true longitude is 330°, his mean longitude is 

330° — (2-06-278° — -68037 

== 330° _ (2*06278 — -68037 X *01287) 

== 830° — (2-06278° — -00747) = 330° — 2-05531 = 327*94469°. 

Now (327*94469 + 2*13944) x 1*014607 days = 334*90566888 days. 

Dikshit’s result = 334*90555 days. 

(12) We know thaf when the sun’s true longitude is 360°, he has completed 
865*258756 days of the Indian solar year. 

202. Duraiion or solar months by Siddhanta ^iromani and Brahma siddhduta ,. — 
The above calculations for SQrya siddhauta will have shown that the method 
there followed is correct for the purpose of ascei taining the duration of solar 
months by Stirya siddhanta for the epoch K.Y. 4267. So far as the writer is 
aware, there is no recognized list showing the duration of solar months by the 
Siddhanta Sii omaui ( itlier in Mr. Dikshit’s History of I ndtan Astronomy ov any- 
where else. The writer, therefore, used for the Siddhanta Siromani the method 
already tried by biro pucce6.sful]y for the Stirya siddhanta, taking of course the equ- 
ations fi’OTu column 0 of special Suivtable TI (page 79 supra' and fixing the dura- 
tion of solar months by Siddhanta ^^iromaui for the epoch K.Y. 4280 which was 
selected by the writer : and he arrived at the following results, with which may be 
compared the results recently published by Mr. Sewell in Epigraphia, Indica for the 
epoch K.Y. 4600. It will bo seen that the results approximate as closely as may be 
expected with investigations carried on by two different writers working indepen- 
dently on a subject of acknowledged difficulty and not altogether free from doubt. 
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Siddhanta Siromani. 
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Day of Indian solar year when 
Btin enters. 


0) 


By tho atttliorV 

B> Mr K 

moihod. 

HowoU'h mothod. 

! G) 

(;i) 1 


Mr. Re well’s 
vanstions for 
IC.^ . 1200 


. Actual Tanation 
of column 2 
[as compared with 
column 3. 


(0 


02 


Mesha Hankranti 
Rishabhn sank i anti 
Mithuna sankruiiti 
Karkataka saukranti 
Simhu sank ran ti 
Kanya sankranti 
Tula sankranti 
Vrisohika sankranti 
Dhanub sanKianti 
Makara sankranti 
Kutnhha sankTanti 
M)na Hankranti 


I>AYR. 

0000 I 

:K)-i>109 
02 3111 

125 4213 
160 480r> 
18t;-9662 I 
2I0c8(;99 
240 3771 
276 7100 
306 i:>33 
334 9386 


FBACTION ot liAy FKAOHONOl DAY 


OATH 
0 000 
30«10(» 
02 3092 
03*92984 
12r>‘42()(;5 
160‘48100 
186 95819 
210 8730(1 
24(;‘3H1(S4 
276-7201 
306 16741 
334 0424 


+ 000.(9 
f -IHilO 
+ mH)17 
f *00027 

- 00072 

- *0014 ! 

- * V>034 I 

- 1)020 I 

0083 ! 

- 001 0f> 

•00014 , 


p 0003 
4 - *0010 
4 *0011 
000 (» 

- -oooti 

- (02(* 

- 0032 

- -0042 
•OiMl 

- 0041 

- 0030 


K.B. 'Die same inetliod wan uscmI to determine the Impthu of the sol ir uionthM according to /Iro/u/ia 'itd<ihanta 
which are entenal in sridion a of th(‘ Jlralinui Hiddhiinta Eye-t.ihlo, 


SeO'ION V. —G(>iii<trncA,io>i of Sunrise table III. 


20;5. Tbo moment of for ai))' latitude and longitude in India can be 

asoertaiued by means of Table III based on tlie rules and table of asus friven by 
Professor Jacobi in V.jiume I of the flpigraphla Indica. Professor Jacobi has 
himself given detailed tables for sunrise in Volume 11. of the same publication, but 
the results achieved by mc'aus of those tables ean, it is behoved, be more easily 
reached by the present d’able 11 1. For the purpose of detorminiiie the equation of 
time for eacli day of th(“ solai-year, the sun’s e(|uati(>n of the ciintre, according to 
Eye-table h was used, witli the sign changed : likewise the asus given in Profes- 
sor Jacobi’s table and I'eproduced in paragrapli ]2n, page 41 supra, had to be 
suitably modified. 

Thus (according to Professor Jacobi’s table) in the 10th degree of northern 
latitude 30 degroiis of sign 1 of the zodiac take 1514 asus or IbH x 4 seconds 
of time to rise ; or in lunation-longitude, 

^‘it50^ X 29*53059, or 2*46088 units of sjmee take 1541 x 4 seconds of 


time to rise ; 


i 5 1* i X 4 

.*, 1 unit of sriace fakes ’ - — 1544 X 1*62 — 2,510 seconds. 

'rnU^^O 

This 2,510 then, is the factor by which oach day’s eipiation of tlie centre according 
to Eye-table h. should be multi^died (so long as tho sun is iu the first sign) in 
order to give that day's eipiation of time. 

And gom'rally, all the asus m Professor Jacobi’s table wore multiplied 


4 

2 /6()88 “ 1 ‘62, and the factors thus obtained were multiplied again by each 

day’s equation according to Eye-table h, in the present work : the result was 
each oay’s equation of time in setconds as entered in Table 111 of tliis work. The 
same result could of course have been arrived at dir<>ctly from Table 1 V'^C 
“ Sun’s eiiuatiou in degre(>8 for each day of solar year. ” 

204. In tho present Table 111, the moment of sunrise for any day of any 
solar year is obtained by simply adding a figure in the column “ 'J’ropical longi- 
tude ” to the figure opposite the given day of the solar year in the tiolumn 
“ Equation of time” ; and the result is the correction, in seconds of time, to bo 
applied to mean sunrise at Lanka (6 a.m.) to determine the local sunrise for the 
given latitude. 


Section vi.—^D(‘l ennination of test iithi by different siddhdntas. 

Example.— Aithadha ^u,k{a 12 , Kaliyuya 8585 (expired), A.D. ‘♦ 84 . 

205. A single test problem, the same as that worked out by Mr. Dikshit in tho 
Introduction to Dk. Fleet’s Gupta Inscriptions as well as by Professor Jacobi iu 
22 
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Volume I of Epigrapkia Indira, will suffice to demonstrate the absolute reliability 
and extreme simplicity of the above processes as carried out in the present work. 
The problem is to determine the ending moment of Ashadha §u,kla dmdnsl in 
Ktiliynga 358o (expired), A.D. 484. The ending moment has to be determined (a) 
for Lanka and ij)) fur the latitude and longitude of Eran (Lat. 24", Long. 78“ 15’). 
Lastly, the problem has to he worked out, first according to the Surya siddhunia, 
and then according to the firs* Ary<x siddhdnta, and then according to Siddhanta 
Siromani and Brahma siddhanta. 


Surya xif/dhdnta. 


Koforencog to tables. 


Da^B of golar year 


Moon’s moan jinomaly 
in duys. 


(Table IT) j Kaliyugn 8586, A.D. 48T, * March 18*2212 
First new moon in golar year 
Eye-table y Aahatjllia yukja )2 


Kye-tablo li : O*® f^^* 05*26 days of golar year 

Eye-table e: d’s Kqn, for anomaly of 20 212 days = 


♦ English month, day, and fraction of day marking 
ooinmonc(‘mont of solar year 


I 


24-;i90e 

708734 


4 494 
157<:4 


95 - 2(;34 


- -0164 
+ •4138 


20 268 

(©’s Fqu.)— -0464 
20-212 


+ •8084 + 3084 


96-6318 
* MBroh 18-2212 


n3-85.<0 


Our result is : the tithi ended at *8530 of a day, i.e., (by Table VI) at 61 ghati- 
kas 11 palas on the 113th day of the English calendar, counting from.lst March. 

206. The reader will be pleased to note that tbi.'j absolutely correct result for 
the ending moment of a tithi is obtained by simply adding up six or seven figures 
from ’rable 11 and the Eye-table and that absolutely no other process is required 
for any tithi in any year. 

Now, by Eye-table section q, the 1 13th day of tlie English calendar, counting 
from Ist March, is 21st June; 

by Table VI, *8630 of a day = 61 ghatikas 11 palas ; 
by Eye-table j we arrive at tlie week-day as follows ; — 
co-efficient of A.D 400 ... ... 2 

co-efficient of odd year 84 , ... 0 

co-efficient of Juno ... ... 3 

day of the month ... ... ... 21 


Since 26, divided by 7, ]eavo.s remainder 6 = Thubsoay, the final answer is 
TnuusDAY, 21st June, A.D. 484, 51 ghatikas 11 palas after mean sunrise at Lanka. 

Sotc — Tliis 18 the absolutely cori-eet ending moment, acoording- to Mr. Dikshit ; but Profesaor 
Jacobi arrives at a rcsull xvhicb is 4 palas short To arrive at the latter result, it’s + ©’s Eqn. 
must hr added to C-)'k Anom before aseertaininsr '-/s Eqn., just as (D’s Eqn. is in the actual work- 
ing supra, added to d’s anom. before ascertaining t’a Eqn This extra step, however, is a nicety 
seldom required in practice, since the error on this account can never exceed 6 palas. 

207. To determine, tlixi ending moment of the ahore tithi in true local time at 
Eran . — Wo first of all (v. pp. 40, 4l supra) find tlie sun’s sidereal longitude for 
05-85 days, for which purpose we deduct the Mhya, 2-17 days. Remainder, 
94 days nearly. 

We turn to ’^I'able 11 1 and bring down the entry under latitude 24° corre- 
sponding to the 94th day of the .solar year, for ®’s trop* long, and the entry 
corresponding to the 95th day for the equation of time. 


• Note , — In tb« solar year, K.Y 3586 we make no oorrtiotion for the differonoe between 0’8 aidereal and tropical 
longitude beoanac in K..y. 3000, i.c., only 15 years the aidera coincided with the ©*» tropical longitude. 
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(1) Equation of time (95?, h day) : + 148 seconds of time. 

(2) 0’8 tropical longitude (94th day) : -f- 2,617 secoJids of time. 

(3) To the.se figures from Table III we add the time difference for the 
longitude of Eran (-i-2‘r)3 degrees Ujjaiu longitude), namely, 2‘5.‘l X 240 or 
608 seconds of time. Total : -}- 148 + 2647 + 60H -f 3,403 seconds of time. 

Now 3,403 seconds of time, divided by 00, are 56 minutes 43 hoconds or ‘0393 
of a day. Adding this to the moan Lanka time already arrived at, viz., •,8.529, we 
obtain, as true local time at Eran for Ashadha 4ukla 12, Kaliyuga. 3585, -8922 of 
a day or 53 ghatikas .82 pai.as which is exactly the same as Mr. Dikshit’s result at 
page 1-57 of Dr. J. F. Fleet’s Gupta Inta riptiona. 

208. According to iirrt Arya siddlidnfa — same tithi calculated hy other sid- 
dhdntas.- -Mr. Dikshit {lac. cit.) worked out the ending moment of the same tithi 
by the Brahma siddhauta, the Siddhanta Siromani, and the first Arya siddhanta. 
It will be shown, in the illustrative examples ai)pended to the Brahma siddhauta 
Eye-table that the results for the above tithi according to the yire.sou<, writc'r’s 
method agree identically with Mr. Dikshit’s results for Siddh.anta Siromani as widl 
as for Brahma siddhanta. It remains to test the accuracy of the present method 
by the first Arya siddhanta, 

Oommenoemoiit Siin'a aDomiil;, Moon’* anomaly 

of Iiid. Solar Yoar 

A.D. iOU March 1 7-4930.5 

84 years ... ... ‘72917 


Eye-table y Ashadha Su. 12 . . 

March 18-2222 
Sun’s Eqn. for 9r)‘62 days 


Sun’s E(in. for 9.')‘62 days 4- U (^’s Eqn.) ., 


Sum of <-'’s 4- ^’s Eqn. -+--3670 


23-821.54 
0 .55681 

24‘378:3.5 


7(»‘87.34 

9.5-6517 


Ml 


21-4181 Equation. 
13-4964 

24-378.3 


59-2918 


5-1092 (2 anomalistic 


4-1826 

16-764 

19-940 

--0429 


months). 


19-903 Eqn. f- -4)11 
... -'’h Eqn — ‘04 tl 


f -3670 
18-2222 


-3670 


March 113-8409 


The tithi ended according to the' [iresent method at -8409 of the day, i.e., at 
50 ghatikas 27 palas after mean sunrise whereas Mr. Dikshit’s i-esult for the same 
siddhanta is 49 ghatikas 48 jialas, a difference of 39 jialas. 'Pins (lifforenco, 
though ordinarily negligible, is somewhat surjirisiug when it is considered that 
by three other suldhantas the present writer has reached reaulls identical with 
Dikshit’s and if only for this reason, it reipiires explanation. 

209. The explanation is to be found in Professor .lacobi’s statement at page 4-50 
of Epigraph la Ittdica, Vol. I, that the distance of sun from moon is the same in Arya 
as in Surya siddkanta up to K.Y. 3600. The distance of sun from moon i.s the 
same as the mean ending moments of tithis. The reason for this assumption may be 
conjectured to bo this, that the Indian astronomers of the sixth oontury A.D. were 
content to rely on the Sdrya siddhanta for retrospective mean calculations, there 
being no object in making them separately by the Arya siddhanta. If we make 
this assumption, we have to go back to the figures already worked cut by the 
Surya siddhanta and adopt 95-2634 as the inti-rval from the Ixginuing of the 
solar year to the end of A.shkdha su. 12. From this we must deduct the difference 
between the Arya and Sfirya siddhanta sodhyas (2-1 707 minm -2-1168 -^') *02.39 
day, because the Sxirya siddhanta true solar year begins -0239 day earlier than 
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the Arja sidd ban ta_ true solar year and, therefore, the interval from the com- 
mencement of the Arya siddhanta year to the mean ending moment of any tithi 
must, co’ierls paribus, be less by *0289 day. 

Then our figures by Arya siddhanta will be— 

Commencement of Ind. solar year A.D. 484 .. ... March 18'2222. 

Add, for interval up to Ashadha A 12, 95'2634 days less 

•0239 day ==_ '... “ . 95-2395. 

Sun’s Elqn. by Arya siddhanta for 96 24 days = — •0418. 

Moon’s Eqn. will have to be modified by adopting Siirya 
siddhanta figures so far as tithi ending moments are 
concerned. 

Moon’s anomaly for the ending moment of tithi will there 
fore be — 

2]' 1 181 (Arya siddhanta, fig. on |>age 87). — '<’s An. at commence- 
ment of llio Indian solar year. 

13'4I)54 (Arya siddhanta, fig. on page 87), — Eye-table p, addi- 
tion for 84 yours. 

24’36fil {ie., 24'3900, 80rya siildhanta, fiefure on page SG for 
interval betweiii comnionceiiient of Indian solar year and fir.st 
now moon in solar ye.ir less aodhya dilferonco, ’0239.) 

1 .5'7G4 (J'jye-tahle y, addition to ’s anomaly for Aahadha, sukla 12. 

75 •043 

r)3‘109 (two auom. months). 

ID- 934 

— l)4iH ('I’s eqii.) 

19'892 day.s. 

I’s blqii. for ibis anomaly is -f- '41 10. 

Sum of o’s and 't’s Eqns. + *4110 — •041S ... .. •3682 

March 113-8299 

The ending moment of the tithi is now •8299 which is 49 ghatikas 48 jialas 
and is identical with Mr. Dikshit’s result (page 157 of Dr. .1. F. Fleet’s Cmpia 
luNcripfiom). 

Section vii. — Con.'ttrnrtio)! of Tahics for nahduitras and yopan — Eije.-iahlr, 

Hiictions S to X. 

210. The method of using these table.s having been already explained (para- 
grayihs 57 and 58), it remains to state bow they wore constructed. 

The longitude of the moon may, foi' many jmrposes in astnmomy, bo arrived 
at by the formula (moon’s longitude — sim’s) + sun’s longitude — moon’s 
longitude. “ Moon’s longitude minus the sun’s ” is tlie tithi ; and at the first new 
moon 111 the solar year, as at any other new moon, “ moon’s longitude — sun’s ” 
U. Therefore at this moment the sun’s longitude is also tho moon’s longitude, 
and to determine the iiaksliatra a pyiropriate to this moment it is only necessary 
to convert the sun's longitude into days v)f the solar year. The sun’s longitude is 
reckoned from the 0 point of the mean solar year which is later than the 0 point 
of the ordinary or true Indian solar year by the sodhya given in special sun Table 
1 in this chapter (page 78). W(' follow t he Surya siddhanta for which the Aodhya, 

resting on tho authority of Mr. Dikshit (paragraph \ \)9 supra) is 2-17069 4 days (or 
2-13. 443641' degrees). The sun’s moan longitude in days is, therefore, given by 
the formula {i. — 2"170694) where / is the interval in days between the commence- 
ment of the Indian solar year and the first new moon in the solar year. 

This can be converted into degrees of longitude by multiplying the above 
formula by -9856, which is tho fraction of a degree accomplished by the sun in a 

j sriO" \ 

day <*«■ (-aTS Ah70/. 

Now this being also the moon’s longitude at the moment of the first new 
moon in the solar year wo have, at the rate of 13" 20' for each nakshatra, the 
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following expression for the mnnbor of iiaksliatras and fraction of a uaksliatni 
completed at this moment : — 

(i — 2 170694 ) X • 9 'J :>6 ; 


13-33 ' 

When i is a maximum, i.e., L’!>-'>30588 days, tiic above expression becomi'; 
26-9(16016' _ 10’— _ J;! o3;! 

^ I3'33’ “ ■’ i:i :i;;’ 

because 3 nakshatras cover 40 of lougilude and 26-966016 ’ are (hiuuI to 4(V — 

' . . 27-32166 

13*033'^. Since a degree of moon’s longitude is accomplished ui — ^6 


or 


*0759 of a day, the time rcqiiirod for 13*033' to bo aoconqilished is 13 033 x *0760 
= -9892 of a day In other words when i is a maximum, the interval from the 
first new moon in tlie solar yoa.r to the ending moment of the 3rd uakshatra or 
Krittihd is '9892 of a day. That is why section s of the 10\ e-tablo (page 136) 
opens with the entry “ 3r(l uakshatra . . -9892 of a day” ar.d the mean 

ending moment of every successive uakshatra is arrive 1 at by successively adding 
l'0n91 day, the mean duration of a uakshatra. 


211. This is the shortest interval from first now moon in the solar yi'ar to the 

ending moment of uakshatra Krittikd : for it will be seen that as i in flie above 
expression is diminished the remainder a,rrive<l at by deducting (/ — 2-170694) 
X 9836" from 40" will bo increast'd, in other words the interval from hrst new 
moon to end of naksliatra Krittika will be iiicrea.sed. 'J'lie figures in section t of 
the hlyo-tal)]e are arrived at by substituting 1, 2, 3 . . . up to 29 days 

for i in the expression (/ — 2-1 706‘.t4) x -9856 

212. Similarly, for yogas the formula is, (moon’s — sun’s longitude) + 2 X 
sun’s lougitude => moon’s yoga longitude : and the Yoga table, section V of the 
Eye-table, is constructed accordingly. 

213. It will also be seen that the main differciieo bet ween the nakshatra and 
yoga-tables for one siddluinta and those for other siddhautas arises from the 
difference of kodhi/a. 
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CHAPTER Y.—PLANETS, PLANETARY AND ECLIPSE 

CHRONOLOGY. 

Sbction i. — Galeulation of planets’ mean and geocentric places. 

214. The mean sidereal periods, used in Table IV, are those of modern 
European astronomy adjusted, as explained below, to the Indian sidereal year. The 
following table compares the sidereal period of each planet, by Stlrya siddhanta 
without mja, with that adopted in this work as well as with the results of modern 
astronomy. A full explanation of the difference between columns 3 and 4 is 
furnished in paragraphs 217 to 220 below: — 


Planet. 





8nrya siddhanta 

Modern 

Bignre adopted 





without b7ya. 

astronomy 
(Enoycl. Brit.). 

in this work. 


Col. I. 





Col. 2. 

Col. 8. 

Col. 4. 






Days. 

Days. 

Day.. 

Mars 





686*99749 

686*979702 

68<)'88818 

Mercury .. 




... 

87 969702 

87 969266 

87*06839 

Jupiter 

««« 

. . . 

... 


48828206 

4832-68479 

4882-02486 

Venus 

• •• 

... 



224-698568 

224*700798 

224-70170 

Satnm 


••• 

... 


10766-7780 

10769*2010 

10761-2706 


215. In the first place it was thought unnecessary to observe in regard to 
planetary sidereal periods the same scrupulous adherence to Indian authorities 
which is incumbent in the case of the solar year and the synodical month. In the 
next place, the difference between Indian and modern astronomy in the length of 
the sidereal year results in a slight displacement of the starting point of Indian 
celestial longitudes, which displacement amounts to 7' 4*06" in 50 years and 
should be added to the precession,* amounting at the present epoch, according to 
modern astronomy, to 41' 52*27" for fifty years. The total difference between 
Indian sidereal and modern tropical longitudes is thus 48' 57*23'^ for 50 years or 
59" per annum, while Bhaskara’s estimate of the precession, 59*9007" per annum, 
is only slightly larger. 

216. If the slight annual displacement of the zero point of Indian longitudes, 
which is a practical postulate of Indian astronomy, however unrecognized in 
theory, is applied to the sidereal places of planets, their mean sidereed periods will 
have to be altered as shown in column 4 of paragraph 214 above. In this manner 
alone will it be possible to apply to the planets the same precession as is applied 
to the sun, for the purpose of converting sidereal into tropical longitude. 

N.B , — By taking this Blight liberty with the mean sidereal periods of planets, the exact agree- 
ment of the mean place of any planet with its place in modern astronomy is secured, and the serious 
•divergences between the two systems, commented on in Whitney’s notes on the Suryi siddhanta have 
been effeotaally avoided. As a result, the place, whether mean or actual, assigned to any planet in 
Table lY, may not tally exactly with Indian calcalations, unless the oorrections indicated in 
paragraph 297 below are made ; bat the difference will generally be found to be very slight, while 
there is an obvious advantage in having for every possible epoch a mean place for each planet, 
identical with that assigned to it by modern astronomy. 

217. The reader may be desirous of being furnished with a somerwhat fuller 
explanation of the expression “ the slight annual displacement of the zero point 
of Indian longitudes.” In the Encgelopwdia Britannica, 11th edition. Volume 
13, page 492, the lengths of the sidereal year in Indian and in modern European 
astronomy are compared as follows ; — 

Surya siddhanta, 365 d. 6 hrs. 12 min. 36*56'*' 

Hoc lern astronomy 365 d. 6 hrs. 9 min. ^ 9*60" 

The difference between the two lengths of the sidereal year is *00239587 of 
a day. When the sun has completed a sidereal year according to modern 
astronomy, he is still assumed iu the Stlrya siddhanta to continue to move on for 
*00239537 of a day before completing his sidereal orbit ; and during this space of 
time he describes, by modern astronomy, *98660901 X *00239637 = *002860898 
of a degree. In consequence, the 0° point of Indian celestial longitude, which in 
theory is supposed to be absolutely fixed in the heavens, is actually shifted every 


* Aq inTeeilgotion of the preoessiooBl oorreotion, necesearj to oonveirt In^lian lidereal into European tropioal 

Aongitndes will be foniid in the second paper in the appendix : ** Lnni* 0 olar preoeielon ae applied to Indian 
aettonomy.” 
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year, so far as the sun is concerned, by *002861 of a degree. For 1,400 years this 
shift amounts to 3*8054 or a little less than 3^ degrees. If, according to the 
general opinion of historians of Indian astronomy, the sun was at the 0 point of 
mngitude and in Zeto, Piscium on or about 18 March A.D. 532, his present 0 point 
in A.D. 1932 is, according to Indian astronomy, H degrees to the east of Zeta 
Piscium, 

218. The practical consequence of this shift is that a planet which was with 
the sun in Zeta Piscium and in 0° longitude on 18 March A.D. 532, and which 
during the. last 1,400 years has, by modem astronomy, completed a certain integral 
number of revolutions, must in A.D. 1932, i.e., at the end of exactly 1,400 years 
and exactly at the end of the last of those revolutions, be ex hypothesi with the sun 
again in Zeta Piscium ; but in Indian astronomy such a planet would still be 3^ 
degrees short of a conjunction with the sun, because the sun’s 0 point of longitude 
had in the interval of 1400 years moved 3^ degrees away to the east of Zeta Piscium. 
Now the 0° of longitude must in any system of astronomy be the same for the sun 
as for the planets, as otherwise we would be in hopeless confusion in investigating 
their relative positions ; and therefore it is inevitable that any conventional 
lengthening of the sun’s course in order to reach his 0 point of longitude should 
entail a proportionate lengthening of the sidereal course of each planet. We will 
now proceed to study the exact amounts by which the sidereal periods of the 
different planets have to be lengthened. 

219. Mars . — The period of Mars* revolution is 1*88082 sidereal years (modern) 
and to keep up with the Indian sun, Mars* revolution must be carried forward by 
1*88082 X *002361° = *00441 degree, before Mars can be said to have returned to0° 
longitude. Now Mars’ motion (modern astronomy) being 1*9083 days per degree, 
the lengthening of the sidereal period of revolution in his case is 1*9083 X *00441 

= *0084748 day. 

Add Mars* modern sidereal period : 686*979702 days. 


Total sidereal period for Mars, required by 

Indian astronomy ... ... ... ... 686*988177 days. 

That is, if we fix the sidereal period of Mars at the figure last arrived at, we 
shall, it is true, not arrive at his true mean sidereal longitude for any given year, 
particularly for remote years, but the correction to be made in order to get either 
his true mean sidereal longitude or his true tropical longitude will be the same as 
in the case of the sun. For the remaining planets, the working is given below 
without the explanation which is the same as in the case of Mars. 

Mercury.— Bate : *2444 day per degree ; *24U8 year for one sidereal revolution (mod. 
astron.) 

•2408 X *002361 x *2444 day = *000139 day. 

Add Mercnry’s sidereal period (modern) ... ... ... 87*969256 (mod. astr.). 

Total required by Indian astronomy ... ... ... 87*969395 days. 

Jupiter. — Bate: 12*085 days per degree ; 11*8618 years for 1 sidereal revolution (mod. 
astron.). 

11*8618 X *002861 x 12*085 day = 0*83705 day. 

Add Jupiter’s sidereal period (modern) ... ... ... 4382*5879. 

Total required by Indian astronomy 4382*92496 days, 

Venus. — Bate : *6242 day per degree ; *6151 year for one sidereal revolution. 

*6161 X 002361 X *6242 day = 0*0009065 day. 

Add Venns* sidereal period (modern) 224*700798 (mod. astr.). 

Total required by Indian astronomy 224*701704 days. 

Seftum . — Bate : 29*8864 days per degree; 29*46 years for one sidereal revolntion. 

29*8864 X 29*46 x *002361 days =s 2*07855 days. 

Add Satnrn’s sidereal period (modern) ... 10759*2010 (mod. astr.) 

Total required by Indian astronomy 10761*2795 days. 
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220. Tt will strike the reader that the result of adopting periods of revolutioa 
differing from those recognized in Indian astronomy must be that in a lontf period 
of time there would be a considerable divergence between the mean longit^e of a 
planet arrived at with the aid of the Ephemeru and that, for instanpe, implied in an 
ancient Indian record. 'I'o guard against such divergences, it is necessary 
to tabulate them from epoch to epoch, so that in a given case we may kfiiow what 
to expect in an Indian record. This is a precaution which* should certainly not 
be neglected by an investigator and it will be found from the small table in 
paragraph 297 infra that the necessity for such a correction has been foreseen, 
and the table is made good use of in the investigation of Rama’s horoscope, of 
which the final result is set out in paragraph 300 below. See also Table IV-B. 

221. After settling the sidereal periods of revolution of the several planets, 
which are necessary to bring Indian astronomy into line with modern results, we 
have next to settle the exact quantity by which the mean longitude of each planet 
is increased every year. The beat method of ascertaining the annual motion of a 
planet is to take a long synodic period, the longer the better, that is, a period after 
which the sun and the planet in question come very nearly together. An example 
will illustrate what is meant. 

222. Mars’ period for revolns. =* X 686‘9882 days. =» 132688'7226 days. 

868 Indian solar sidereal years = 863 x 365*268756 „ = 182588'9286 days. 

368 years = 193 revolns. of Mars + *2060 day. 

Mars’ movement in *2060 day = *206 X *524= *107944 degree and 198 revolu- 
tions = 198 X 860=69480 degrees. 

In 863 Indian solar years, or 198 Mars’ revolutions -i- *2060 day, Mars’ movement 
is 69480*107944 degrees. 

,*. In one Indian sidereal year Mara’ movement = — 333 — = 191*40525.3 degrees. 

Mercury : 1,474 revolutions of Mercury = 1474 x 87*96939 = 129666*88086 days. 

356 Indian sidereal years = 855 x 365*258756 ... ... = 129666*8585 days. 

,*. 855 Indian solar years = 1,474 revolutions of Mercury — *02286 day. 

Mercury’s movement for *02236 day = *02236 x 4*09283* = *0915045 degree. 

Since 355 Indian solar years = 1,474 Mercury’s revolutions — *0915045* = 
580639*9084955 degrees of Mercury ; 

.*. In one Indian sidereal year Mercury’s movement = 580689*9084965* 865 = 

1494*76080.'i62*, rrhioh (casting out multiples of 860°,) is the same as 
54*76030562°. 

Jupiter : 181 revolutions of Jupiter = i31 X 4832*92495 days = 567618*176 days. 

1554 Indian sidereal years ... ... ... ... ...= 567612*108 days. 

.*. 1554 Indian solar years = 131 revolutions of Jupiter — 1*067 days. 

Jupiter’s movement for 1*067 day = 1*067 x *088087°= *088658729 degree. 

.*. 1,554 years = (181 x 860*) - -088653729* = 47169*911846271 degrees of 
Jupiter j 

.*. Jupiter’s movement in 1 Indian solar year = the last figure h- 1654 = 
30*3474388*. 

Venue : 1,541 revolutions of Venus = 846265*825864 days (= 1641 x 224*701704). 

948 Indian sidereal years ... = 346265*3011 days. 

.*. 948 years = 1541, revolntions of Venus •— *0247 day 

= (1641 X 360*)~( 0247 x 1*602 degrees) *654760* - *0895694* = 
554759*960431* of Venus. 

.*. Venus’ movement in one Indian solar year = the last figure 948 = 
225*189831*. 

Saturn; 18 revolutions of Saturn = 18 X 10761*2795 = 189896*6836 days. 

388 Indian sidereal years = 883 x 865*256756484 = 189894*103 days, 

.*. 868 Indian solar years = 18 revolutions of Saturn — 2*580 days. 

= (13 X 360*)'- (2*580 X *08846°) =4680* — *0846588* = 4679*91 5846* of 
Saturn ; 

The last figure divided by 888 gives Saturn’s yearly movement for one Indian 

solar year, viz., ]2*2191CK)1 degrees. 

228. From the yearly motions of the planets, fixed as above, are obtained 
(1) the daily motions used in calculating the increase of mean longitude of eaoh 
planet for odd days of the year, see Taole IV ; (2) the motions of planets for odd 
years of a century, see Table IV and (3) the cyclic variations for different 
cycles, prefixed to Table V-A. 
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224. The plaiietary anomalies and annnal equations, which were used for 
Table IV of this work, were taken from Pfarren’s Kala Sankalita and are ascribed 
by that author to a Telugu astronomer of the thirteenth century A.D., called 
Tavilala Kuchinna, The tables are no doubt old* fashioned, but they are handy and 
sufficiently accurate for the purposes of Indian horoscope chronology. This is the 
main resison for resuscitating them into present-day use. The author is glad to- 
find that so eminent an authority as Professor Jacobi of Bonn and Heidelberg heis 
also adopted the .same tables in his contribution to Upigraphia Indica, Volume XII. 
The figures as to longitudes of apses and nodes and the greatest apparent 
latitudes of planets (TaWes IV, IV-G) are taken, partly from Warren and partly 
from the Siddh&nta ^irSmani. 

225. The computation of anomalies and equations, even as simplified by 
V&vilaja Kuchinna, is a tedious operation for determining planetary places, 
especially when the number of trials required in an investigation, e.g., for 
Rama’s horoscope (pages 118 — 120 below) is at all considerable. This incon- 
venience is altogether eliminated when Tables V-A and V-B are used, and there 
is hardly any problem in Indian planetary records which cannot be solved by 
means of those tables. Still, it is occasionally of importance to know what mean 
longitude corresponds to a given geocentric place of a planet on a particular day 
of the Indian solar year and vice versd : and in one case at least, viz., that of 
Mars, as will be explained in paragraph 282 below, this information is indispens- 
able in any investigation concerning that planet. For these reasons an Eye-table 
has been devised for each planet (vide Table IV), and the reader will do well to 
familiarize himself with it by studying sec. iv (pages 132 — 184) of this Chapter. 

226. Indian astronomy reckons nine planets, spoken of collectively as 
navagrahas, namely, the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rfihn 
and KStu. It will be seen that the first seven are named in the order of the days 
of the week, and this is nearly always the order in which they are referred to in 
Indian astronomy, showing that planetary week-days and planets’ names came 
into India at the same epoch. Kahn is another name for the moon’s ascending 
node, one of the points at which the moon’s orbit cuts that. of the sun (the 
ecliptic), the other point, or the descending node, being called K§tu. An eclipse 
cannot happen except when the moon is at either node and the sun is at the 
same or the opposite node ; hence the popular legend which depicts Baku as a 
dragon swallowing up the moon or the sun at the time of an eclipse. (See the- 
quotation from Farip9.dal at page 109 below.) All the planets, except Bfihu and 
KStn, move, like the sun, from west to east in their apparent path round the 
earth. B&hu moves in the opposite direction, and Ketu is always assigned a 
position 180° from, that of Rahu. For Rahu see Table IV-K, and for eclipses see 
Table IV-L, and section v of this Chapter (pages 134 to 150). 

227. All the data necessary for calculating the geocentric longitude and 
latitude of the five planets. Mars, Mercury, Jupiter, Venus and Saturn, are given 
in Table IV. The actual geocentric places at any time can be deduced from 
Tables V-A and V-B, as shown by numerous examples in sections ii and iii of this 
chapter, or from the planetary Eye-tables included in Table IV. 

228. The longitude of any planet is its distance, measured in degrees, from 
an arbitrary point in the ecliptic, which point may perhaps best be defined as the 
0 point of the sun’s mean longitude. The sun’s mean longitude is always 0 at a 
certain part of the Indian solar year, namely, at 2*1707 days from the com- 
mencement of each Indian solar (according to the SOrya siddhanta), while at the 
moment of commencement of the Indian solar year, the sun’s actual longitude is 0. 
The difference between the sun’s mean and actual longitude at any time is his 
equation of the centre, and this difference is due to bis varying pace at different 
times of the year as he journeys round the earth. The sun’s mean longitude and 
equation for every complete day of the solar year are given in Table IV-C, and 
these are most important data in Indian astronomy. Table TV-D gives the 
increase of the sun’s mean longitude for hundredth parts of a day. 

229. The sun’s mean longitude at any moment is ascertained (in Sflrya 
siddh&nta) by deducting 2*1707 from the number of days and fraction of day 
elapsed since the commencement of the Indian solar year, and applying to the 
result the table of sun’s longitudes (Table IV-E). The difference between the 6un’s 
longitude thus calculated and the mean longitude of the sun for the same moment 

24 
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given in any European Nautiial Almanac, is the true Indian precession, and this 
difference should always be added to the longitude of a planet given in this work 
for years subseijuont to A.D. 532 in order to arrive at the corresponding longitude 
according to the Nuntlral Almanac. The followung table gives the precession to be 
added to Indian ccdestinl longitudes at various epochs since A.D. 532 (when the 
European and Indian longitudes coincided’*^), in order to arrive at the European 
celestial longitude. The initial rate of precession adopted for this table is *016322 
of a d(*gree [>er annum or 1*63 degrees for every 100 years. Tho^ext^ct method by 
which the precessioual quantities tabled below have been arrived at will be found 
fully explained in the paper on procession appended to tliis work. 

(The Kuropean longitude of a planet is called its tropical longitude from its 
being rt'gulated by the tro[)ical year, whereas the Indian longitude is generally 
called a suleroai longitude from its being regulated by tlie sidereal year — see 
further paragraph 2S0 below.) 




Jnriian 



^ Indian 



Indian 

A.D. 

Kaliynpa 
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AD. 
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1 
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1332 ! 

i 4493 

! 18 0 

1862 ; 
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9993 
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6001 
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6101 
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1000 

4101 
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230. Numerous practical a))plicatious of the foregoing obscirvations regarding 
tho dilferonco between European and Indian precession will ho found in sections 
ii and ni of tins chapter when w(‘ come to compare our vtTification of Kama’s 
lioros(*.ope (page 289 below) and of anci(uit Chinese observations (paragraph 30t) 
with similar invostigatiouB by European astronomers. It will bo explained in tho 
same seetions that though tho names of Indian rasis are menty translations of 
Greek mimes of the signs ot the zodiac, yet an Indian astronomer speaking of 
Jupiter having been in Kisliabha rasi about 3100 B.C. does not moan tlie same 
thing as a Euro[)eau astronomer who says that Jupiter was in the sign of the 
zodiai; Taurus about tlio sanu^ time. This difference appears to have been over- 
looked even competent- European astronomers like Bentley when writing 
about Indian horoscopes. See paragraph 291 below. 

231. The reader who has carefully digested all that has been said touching 
the mean longitudes of jdanets, i-lieir yoaidy and daily mean motions and the pre- 
cession, will probably still bo jiuzzled a good deal to understand their actual 
motions as depicted in Table V-B. He will find that while Jupiter and Saturn 
occasionally adhere lo their mean motions, namely, 12 days per degree in the case 
of Jiijater and 30 days per degree in tho case of Saturn, the other planets do not 
seem to observe any particular relation between their mean longitudes investi- 
gated above and the geocentric longitudes entered in Table V-B, which are 
longitudes of the planets as seen from tho earth and which are also the longitudes 
recorded in Indian horoscopes. The best plan for the general reader will be to 
read the text- of sections ii and iii of this chapter where he will learn not only how 
to deal with jiractical problems but also how to follow the courses of tho several 
planets through tho centuries, and he will thus be enabled to form a definite picture 
of the successive actual movements of each planet which picture is materially 
differenj; from that presented by the moan longitudes. 

232. It is possible to calculate, in the manner explained in the next and 
subsequent paragraphs, the actual geocentric longitude of any planet at any given 
moment, just as it is possible to calculate, by the rules already laid down in the 
earlier portions of this work, the tithi and the nakshatra for any given moment. 


• Beo Papor No. ii in tho Appendix : **LanLsoIar preoessioii. ax applied to Indian Astronomy.'* 
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The object of this work is, however, to demonstrate that it is o(|iially jM>-sihli‘, by 
taking advantage of cycles of recurrence, to construct a r(\*idy“ma(ie Eplioincj’is 
for any number of years past or future in regard to the positions of [ilanets as well 
as in regard to tithis and nakshatras. Sucli an ephemoris or perpetual planotary 
almanac for the tivo planets, Mars, Mercury, Jupiter, Venus and Saturn, and 
embracing a period of 3,000 years, from 1000 B.C. to AAK 2000, is presented in 
Tables V-A and V-B, the contents of which are fully explaincal in sections ii and 
iii of this chapter. 

233. M(*anwhilo we will exjilain briefly how the geocentric longitu(i(‘S of 
planets may be rigorously computed for any given inoiuent past or iuture by the 
rules of Indian astronomy. The method used in modern European astronomy is 
much more elaborate, as may be seen from nuy standard work on the subject-, 
for instancHn Ur. P. V. NECGKriAUEii’s ^Vafehi /fir Sonuf', Plwuefcti and Moad 
(Leipsig, 1914). 

234. The mean lojigitude of a planet at any moment is obtained by adding 
together its mean longitude at the commoncemont- of the century, the mean 
motion for the given odd > ear, and the mean motion for the given day. Thus 
for 202'54 days of the Indiajx solar year, A.D. 961 (Kaliyiiga 40(32) we hav(^ — 

(Table IV) Mars* mean longitude at oomniencemont of K.Y. tOOl .. 7'C4873 

( ,, ) Mars’ increase of mean Icmgiiude for 61 years ... ... ir>5 72 

( „ ) ,; t>02 days i()5-S5 

( ,, ) „ „ „ -54 day . *2830 

Auswf^r 311 P/T' 

233. This is tin* mean longitude of the plaind; in his path round the sun, 
tliough not his longitude, as he a.p])ears to us from tlie earth. To obtain this, 
which is called the geocentric longitude*, and whicii is t-he longitude-* usually (uted 
in Indian time-records, we have* to perform a fairly tc'dious sum, which however, 
wo niav, if we bke, avoid by using Tables V-A and V-B or the iilam^tary 
tables ill Table IV. 


23G. The place of the moon, the oidy remaining ])lanet, can be diHluced either 
from the tithi or from the nakwsha-tra as in [laragrapli 241 below 
The principle applied in paragraph 241 is tliai — 

If we find the sun’s longitude at the ending moment of a tithi and add it 
to the moon’s elongation or tithi, we shall obtain the moon’s longitude, 6r which 
is the same thing, the nakshatra current at the ending moment of tithi. 

237. The true geocentric longitudes of the other planets may be calculated in 
the following manner . — 

The planets are divided into two classes: inferior (Mercury and V(*nus)and 
superior (Mars, Jupiter and Saturn). Three quantities, which wo may call o, />, 
c, in the case of the inferioi planets, Mercury and Venus, and A, B, N, in the case 
of the superior planets, Mars, Jupitf*r and [Saturn, have to be diitormincfl tirst of 
all, before working out the actual geocent-ric longitude of any planet. Having 
determined those three quantities, the further jirocoduro is the same, whether the 
planet is superior or infi rior. We give b(‘low the calculations (1 ) for tin* inferior 
planets, Mercury and Venus and (2) for the snperior planets, Mars, Jupit(*r and 
Saturn for (S9 completed days of the solar year A.D. (>34 (i e., half an hour after 
mean sunrise on 17tli June A.D. 634), when there was a. partial lunar ('(dips(' in 
the lunar month of Ashadha. The Indian solar year A.D. 634, began, according 
to Table IJ, at *0243 of the day, i.e., lialf an hour afUu* mean sunrise and the 
89th or any oth(3r day became complete at the same time of the day, but in the 
working below this half hour is neglected. 

I. True geoeeutiic longitude of Mercurtf for 89 eompletcd dags of the Indian 
solar gear A.D. 634. 

Time and JUnglish date^ mean snuriseon 17ih June AJJ. 634. 

Mean longitude of planet mlnutt mean longitude o£ bun. 


Mean longitude of Mercury 

305 * 49 '’ 
(>1'85° 
4'22° 
371*56® 
Deduct 860® 


Moan lofii»itu<lo of hud. 
(Table IVA ) 

89 days 85*58® v 


V(juu 8* moan 
longitude. 

A.T). »)0() 57-19“ 

J34 years 9(5-45“ 
89 days 142-69“ 
29tt-28* 


11-56® 


For A.D. (500 
34 yours 
89 days 



96 


CHAP. V. — PLANETS ; SEC. I ; METHOD OF CALCULATION ; PAEA. 238 



Mercury ’i M.L. 

Venus' M.L. 

minus snii’s M.L. 

minufi buii’h M.L 

ll-SR" 

STl-SG" 


296*23 


— 85-58‘’ 

V 

— 85-58 V 


285-98° 

a 

210*65 a 

(2) — h. Longitude of planet’s apsis minus sun^s mean longitude. 

Mercury 

Venus. 

Longitude of planet’s apsis for A.D. 634* 

220-48° 


( = 79 81° + 

Deduct sun’s mean longitude (as above) ... 

— 85-58° 


860°) 
489-Sl 
— 85-58 


134-85° 

h 

354*23® h 

(3) — V. Moan longitude of sun 

85-58° 

V 

85-58° 1. 

(4) Planet’s annual e(|uatiou for a (Table IV) ... 

— 17-5° 

(4) 

0 

1 

(5) Take half of (4) with reversed sign, and add 

134-85 


354 23° 

to h . . . 

+ 8 75° 


+ 22-25* 


143 60 

(5) 

376-48° (5) 

(6) Planet’s anomalistic eijuation for (5) (Table TV) 

. + 2-7° 

(*^) 

+ 0 55° (6) 

(7) ’Fake half of (6), with reversed sign, and add 

143 60 


16 48 

to (5) 

— 1*35° 


- 0-27° 


142-25° 

a) 

16-21° (7) 

(8) Anomalistic equation of (7) (Table IV) 

•( 2-8° 

(8) 

+ 0-55" CH) 

(9) Take (8), with reversed sign, and add to 

285 98° 


210 65* 

— 2-8° 


- 0-55° 


283-18° 

(y) 

210-10° (9) 

(10) Annual equation of (9) (Table IV) ... 

— 18-0° 

(10) 

(in 

— 44-5° (10) 

(11) Add (8) and (10) 

- 15-2° 

— 44-0° (11) 

(12) Add -y and (11) 

70-38° 

(12) 

41-68°(12) 


VO'JiSorlOi dpfj^rees in Mithuna is the true geocentiio place of Mercury for the 
moment in quoation, while 41*58^ or IH degrees in Rishabha was the true geocentric 
place of Venus. 

N,B — These ^ecK^eniric plaeeB could have been ascertained, by mere inspection, either from 
the Kye-tables , or from Tables Y-A and V*B, see paragraphs 276 and ^122 below. 

23S. 11. To find the latitude of Mercury (i.e., his distance above or below tlie 
ecliptic for the same moment) — 

(13) Mercury’s mean longitude ... ... ... ... 1 1*56° or 371*50® 

vitnus longitude of Mercury’s node (Table lY) • ... — 20*74 

350*82® (18) 

(14) Tak(‘ (8) above, with sign reversed, and add to (13) : —2*8® 

348 0^ (14) 

(15) Sine of (14) according to Table IV- H ... ... ... 630 (15) 

(16) Equation coiTe8|)onding to (0) supra, 283*18® by Table lY-G. 

Equation for 28T25^' = 888() ; while equation for the next 
stage 285*00 = 3957 , dilTereiice between the two equations 
= 71 

(Table TV-I) „ ,, 1*92^ = *51 x 71 = 36*21 

.*. Equation for 283-18^* = 3886 plus 36 = 3922 8922 (16) 

(17) Multiply (15) by 120, as a constant for Mercury, and divide the product by (16) 

630 X 120 _ 8560 _ ' 

3922 3922 ^ ^ 

Now by Table lY-F, 225 is the sine of 3*75 ' 

0.7-. ^ 0.1 

2 1 is the sine of = *031® 

225 

— The corresponding constants for the other planels are the siuaa of their greatest 
apparent latitudes, given at foot of Table lY-G. 

The latitude of Mercury is ‘031^ and inasmuch as (14) is greater than 
180®, i.e,, below the ecliptic, the latitude *031® is south. 

• The apseH and nodes of planets, except the moon, have such slovr motions that their places need not be 
caloulated for odd years and days. 
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Mars, Jupiter and Saturn (superior planets). 

289. I. To fmd the geocentrie longitude of Mars, Jupiter and Saturn (superior 
planets) for 89 completed days in solar year A.D. 6S4 (mean sunrise on 17 tk June 
A.D. 634^ when tker^ was a partial lunar eclipse ) see paragraph "'lioS^ page 1 < 7 below. 

Time and English date. Mean fjankd sunrise on 17th June A.J>. 634 
(15th ^iihla tithi of lunar Ashadha). 

(Ij A. Moan longitude t>f sun w/wte.v'plano;’8 mean longitude. 

bet.w»>on moan 
uf Duu 

and Jnpitar. 

-44r>•5^'’ Jupiter’s 445-58“ 


Mean longitude uf sun 
(85-58“ hy Table IV-C) + 560' 


Difforenon 
betwt^on mt'ait 
longiiados of 8mt 
and Mai 8. 


Mean longitude of Mars 
For A.D. GOO, 257*^1" 

„ 34 years, 27*37" 

„ 80 days, 4trG4" 

331 - 92 " 


fld-Gd" 

(2) B. Longitude of ])]anet\s apsis minus 

moan longitude oi planet. Mara, 

Longitude of planet’s «apsis 130*0 13 or490 04*" 


mean long 
11 - 6:3 
311-81° 

7 39° 
330-83" 

A 


—330 &3° 
114*70° A 


DitY«»reno«> 
between mean 
longitudes of Bun 
and Saturn 

Saturn's 445*58° 
mean long, 

201 *98* 

55*45 ' 

2 98 ' 

260-41° - 260 41° 


Mean longitude of planet 

(3) N. Mean longitude of planet. 

(4) Planet’s annual equation for A"*' 

(5) 'I'ake Lalf ol (4) with reversed 

sign, and add to B 


(6) Planet’s anomalistic equation 

for (5) (Table lY] 

(7) Take half of (6), with reversed 

sign, and add to (5) 


(8) Anomalistic equation of (7)^ 

(9) Take (8), with reversed sign, 

and add to A 


—331*92° 
158*12° 
331 92° 
+ 38*5° 

158' 12° 


P> 

N 

(4) 




19*25° 
138*87° (5) 

7*7° (6) 


Jupiter. 

17P27° 
-f 360° 
or 581*27° 

- 380-83° 
200*41° B 
;uu)-h:r N 

+ 11 - 1 ° 

200*44° 

— 5-55° 


(4) 


194*89° (5) 


185 17° A 

Saturn. 
23602* 
4-360° 
or 596-62° 

— 260*41° 
:i36-2l° B 
260-41° N 

- 0*6° (4> 

336 21° 

4 0 * 8 ° 
336-5P 




138-87° 
3-85° 
135-()2° 
8 2 ° 


(7) 

(«) 


113*66° 
■ 8 2 ° 


— 

1*4° 

(0) - 


194 89° 


4 

0*7° 

+ 


195*59 

° (7) 

— 

- 1*4° 

(8) - 


114*75° 


4 - 

1*4° 



n5*i5° 

(») 

4 

ii*j° 

(10) - 

4- 

9*7° 

(11) - 


i4C*5:Y 

(lu) : 

1 ° in Mina, 

17“ 


3*1° 


(5) 

(6) 


836-51° 

1*65° 

338*06° (7) 

(H) 


2-9" 


185-17° 

4 2-9° 
188*07° (9) 
1*0°(10) 
3*9° (11) 
256*5 J"( 12) 


105*46° (9) 

(10) Annual equation of (9) [Table lY] 437 0° (10) 

(11) Add (8) and (10) : ... i^45*2° (11) 

(12) Add JM and (11) : :’>77*12° (12) 

The true geocentric longitude 17® in Mksha, loi 

Y.J9.— These geocentric places could bavti been ascertained, by mere inspection either from the 
planetary Bye-tables, or from Tables Y-A and V-B. See paragraphs 27(> and 322 to 324 below, 

240. II. To find the latitude of Mars, i.e., his distance above or below the 
ecliptic for the same moment — 

(13) Mar’s true geocentric longitude ... 


minus longitude of Mar’s node for A.D. 900 (Table lY) 

(14) Take (10) above for Mars, with sign reversed, and add to (13) 


(15) 

(16) 
(17) 


iVJ9. 


17*12° 
or 376*12° 

— 40*07° 
386*U6°(J8) 

— 87-0° 
299*()5° (14) 

2981 (15) 
3573 (16) 


Sine ol (14) according to Table lY-H 
Equation for (9) above, 105* 1 5°, by Table lY-G 
Multiply (15) b}" 90, as a con.stant for Mars, and divide by (16) 

9U X 2981 ^ 268290 
3573' 3573 

-The corresponding constants for the other planets art' the sinee of tlieir greatest 
apparent latitudes, i^ivon at foot of Table IV-G 

. Now by Table lY-H the sine 75 belongs to an angle between 0° and 3*75' 

225 is the sine of 3*75° 

75 „ P25° 

.*. The latitude of Mars sought is 1*25° which is south since (14) is above 130° 


25 


• Soe Table IV under Mars, Jupiter and Saturn reppecitirely 
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241* To find the longitude and latitude of the moon for the above moment — 

Wo should first of all find the moon’s true longitude which we may 
calculate either from the tithi direct, which being 15 tithis completed is 180 . 
Moon’s longitude — (moon’s minm sun’s longitude) + sun’s longitude = 180"^ + 
85-58^ + -32 (©’s equation by Table IV- A) -- 265*90^ 

Now to find the moon\^ httiladf^ at the 'moment sought — 

(1) Find the place of moon’s nod^-, i.e., Balm — 

By liable IV- K place of Kahu for A.IJ. (500 is .. . ( 196*57 

By same table Hahu’s motion for 34 years, 298*18° ( or 566*75 

iV.B.— “Rahu’ft mean motion for odd years 89 days T77 

and days should be subtracted from the moan 

place for century. 

34 years and 89 days == 302*95 — 302*95 


(?) Moon’s true place minus place of her node 


253*80^(1) 

265*90^ 

— 253*80 


(3) Sine of (2) by Table IV- 11 

(4) Multiply (3) by j its a constant for the moon : 

o^oo 8 loo 

By Tiiblo IV-H, 225 is tho sine oT S-lb” 

56 „ -94 * 


12-10 (2) 
71 9 ( 3 ) 


Inasmuch as (2) is less than 180°, the latitude sought is 0-94" north. 

242. Tho reader should note — 

(a) that for Venus the procedure is the same as for Mercury : 

(i) that for Jupiter and Saturn, the procedure is the same as for Mara ; 

(c) that for Mercury and Venus, the geocentric longitude has for its basis 
tho sun’s moan longitude and not that of the planet ; whereas the 
geocentric places of Mars, Jupiter and Saturn are based oii their 
respective mean longitudes ; 

(dj that we may always subti-act a larger number of degrees from a .smaller 
by adding to the smaller number ; 


(e) that the apsis of auy planet except the moon does not change materially 
in position during a century, and that therefore we need not calculate 
the change of ai)sis for odd years or odd days ; 

( /■) that after calculating a, h and v, or A, B and N, respectively, the 
procedure is the same for all planets, whether iuferior or superior ; 
{^) that the moan longitudes of planets for decimals of a day may be 
obtained from the longitude for odd days by prefixing decimals to tho 
latter. Only we should remember that a mean revolution of Mercury 
is completed in 87 day.s and a mean revolution of Venus in 225 days, 
and the increase of Mercury’s longitude for -89 day is not 0-422°* 
but ;V6422°. Similarly, the increase of Venus’ longitude for -231 day 
is not -01009, but -37009° ; 


{h) that tho latitudes of planets are not referred to in Indian usage except 
in what is known as a planetary fight in astrology ; 

i^i) that the greatest apparent latitudes of the several planets and their 
corresponding Hindu sines are given at foot of I’able IV-G. 


Section ii . — Examination o f planetary time-records called horoscopes. 

243. Side by side with calendar dates expressed in vara, tithi and nakahatra, 
there ace to be found, scattered here and there in Indian literature, records of time* 
indicating the positions of one or more of the chief planets on particular days* 
whereby the modern investigator is enabled, even when no year, month, or date 
is expressed, to compute the probable time at which the records were composed, or 
to which they refer. But to -assess at their real value these planetary records. 
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usually called horoscopes, one or two prolirahiary observations are nocessary in 
the light of facts disclosed by modern historical research In the first ]i]ace, 
although the Indian horoscope as well as the Indian panchanga is at present n«ed 
largely, and used chiefly, for astrological purposes, tliis was not the case ulwuys. 
It is certain that the sun’s and moon’s motions havt' been observed in this <‘ountrv 
from very ancient , in fact from vedic, t’mes for the legitimate purpose of im'asuring 
time, and tliere is little doubt that, like the llabylonians, the Hindus also look(>d 
upon planetary records or horosco})e8 originally in the same light. Even now 
the horoscope is essentially a record of time from which the astrologer di'duces 
what appears to him to be the influence of the several planets at the moment 
envisaged by the horoscope. 

244. Secondly, as between tlie Indian calendar and the Indian horoscopt', the 
latter is comparatively a new-comer. Traces of astrological prediction in the 
Indian literature of tlie centuries B.C. are few and far between, and they seem to 
point specially to prediction by means of tho sun’s and moon’s movements rather 
than by means of the motions of the planets properly so called Wlieii exactly the 
people of this country became acquainted with tlie names of the other planets (for 
the sun and moon are also planets in tho Indian system) or began to observe their 
motions, is a moot point. On the one hand it seems a f/riori probable, frc'm the 
intercourse of this country with the western nations from vei’y ancient times, that 
(jlreek, if not Plicenician, Chaldean and Egyptian astronomy and astrology must 
liave found their way into this country at a very early time. It sei'nis diffi- 
cult to suppose that Chaldean astrology in particular, which was practised in tho 
Grecian and Roman States for some centuries before A.l). 1, did not find its wnv 
into India in the wake of Alexander’s conquest or of the Grmco-Bactrian civili- 
zation. Indeed in an account of the life of Apollonius of 'I'yana, who lived in the 
first century A.D., it is stated that he became acquainted with the names of the 
planets and of the week-days from an Indian }»rince whom he visited, but there is 
reason to believe that the extant semi-mythic accounts of the life of Apollonius 
of Tyana wei’e comjiosed considerably later than the first century A.l). 

245. All the historical, as distinguished from the presumptivi*, oviderieo that 
has come down to us points to the probability of westi^rii influeniie on Indian 
planetary astronomy not having boon anterior to the fourth or iftli century A.D., 
when the works of the great Greek astronomer and astrologer Klaudios Ptohmiy and 
his successors, Panins Aloxaudriiius and Firmicus Matenius, were first introduced 
into this country during the Gupta period. Some mention is made of planet names 
in the piirfutas, but l.he date of composition of tho pnrdiiaH is itself a matter of critical 
speculation. On the whole it may be safe to .iresume that the Hindus in some way 
became acquaiiitod with the names of the [ilauels, and possibly of the plarndary 
week-days, a century or two before the Cfimstian er.i, but that Ihey did not make any 
practical use of this knowledge until they wore brought face lo face with its results 
ill Ptolemy’s works in the fourth or fifth century A.D. It seems also exceedingly 
probable that tho practice of calculating horoscopes or the jiositioiis of the planets 
at given moments, came into vogue in India a century or two after the fifth A.D. 
Whetlier any particular part of the counti’y, eg., Southern India, acquired a 
knowledge of planetary astrology from iiidependmit Ghaldeaii sources btdbro tlu' 
introduction of Ptolemy’s works into Northern India is also a matter purely for con- 
jecture. We have it on the autlierity of Juvenal, the liatin satirist of the time of 
Domiliau (first century A.D.), that in his time the w'ealthy Roman ladios used to 
employ four classes of sooth-sayors, the Phrygian, the Chaldean, the Ktruscan and 
tho Indian. From tho way in which Juvenal has coupled Indians with Phrygian 
augurs in this passage (Satire VI, lines 585— 587) it may be presumed that Indian 
fortune tellers were imported into Home for their knowledge of augury and uot- 
for their knowledge of astronomy, for which Juvenal seems rather to give credit 
(in this respect again the passage is not free from doubt) to tlie Chaldean, not to 
tho Indian, sooth-sayer. In confirmation of .luvenal’s statement, we have allusions 
to an Indian science of birds (in the sense of augury) occurring in literature 
which is entirely destitute of notions of planetary astrology, e.g., the Tamil Tolkdp^ 
flam The passage where Juvenal refers to Indian augury or Indian astrology has 
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been tlio subject of numerous var/tp (various readings) and one version 

refers to female, not male, fortune tellers (/ndu — Indian women). 

Translation. 

•J'o the rich women answers will be given 
IHvitihus rtBimisa dahunf Phryx awjur et bj a Play gian augur or by an Indian engaged 
Indus for hire, or by one who underfetaiids the 

(JonductuHj dahit asfforurn mundlfjue perituHy universe and the stars, or by an elderly jiorson 
Aut altquis senior quipuh Lira fulgur a condtt. who covers up with duo rites the parts of the 

city which have boon struck by lightning. 

(1) Por dnhvnt rditioiia i^afl dahxt 

(2) I'ur Indus, ih(>> rariouH other readimf>;8 are hidfe^ and ttjdc 

246. The practical deduction from all these considerations is that one lias to be 
very sure of one’s ground before imputing to Indian society befoi e the fifth century 
A.D. a knowledge or practice of planetary astrology (compare remarks in paragraph 
60, page 15 supro). Such Indian horoscopes as refer to a previous period must 
have lieen composed retrosjiectively, and tliis remark applies in a special manner 
to Kama’s horoscope in the Rainayaiia, which occurs in a canto admitted 
by critics to lie a subsequent composition. Whetlier Kama’s horoscope was 
meant to be a real hoT'oscope or merely a description of planets in certain exalted 
positions has also not yet b('on settled; but taking it as a horoscope, Bentley 
ascribed it to the year ^61 B.(J. while the present writer, had in previous works 
of his comjnited the time to correspond to Vl64 B.(J. although he would now not 
attach any jiarticular significance to tlio year 9()4 B.C. as a year of Rrima’s birth, 
or even as a year answering the conditions of Kama’s horoscope (vide paragraph 
302 infra). The exact manner in which this iuterchting horoscope can be 
com})uted anmII be shown in section iii of this chapter (pages 112 to 122 Infra). 
The references to planet-positions in the Mahabharata are so conflicting 
that it is impossible to make any inference from them as to the time referred to ; 
whereas a genuine horoscope containing the positions of the principal planets in 
ra^is, provided the time of year is indicated even in general terms, should enable 
an investigator to verify a date in such a manner that the same horoscope would 
not be applicable to any other date during a period of several thousands of yr^ars 
This is tlie chronological vantage-ground of the lioroscope, and it will be illus- 
traifed presently by a thoronghly practical, and at. the same time a somewhat 
uiiupie, example from (^arly Tamil literature ; but horoscopes are liable to all 
tiio fallings to which human compositions are subject, and unless one was certain 
of all theeloments in a horoscope' having been correctly reconhul, th(' time inference 
drawn therefrom may turn out to bo widely discrepant from the truth. The 
obvious inaccuracies in the Mahabhfirata references to planets will be commented 
on in an AfijieiuUx, (Paper No. v.) 

247. Table V-A showing tlu* increase of th(' mean longitudes of the jirincipal 
planets. Mars, Jupiter and Saturn for a period of 2,000 years will be found useful 
ill such investigations. It can be used in various ways, but the most practical 
way of using it will be illustrated by an example which has itself considerable 
interest for the student of 3'amil literature. The ancient Tamil anthology called 
J^arijulfflj of which an exctdlenf edition in print was brought out in 19! 8 by the 
veteran editor of Tamil classics, Mahainahopadyaya Pandit V. Swaminatha Ayyar, 
and of which the date of c(>niposit ion is as yet. a mystery, contains, in the eleventh 
canto, H description of the river Vaigai (near Madura) in flood. The author of 
this poem Nalhfntuvandr, commonly believed to be one of the mngani poets, to 
whom we also owe KaliUinjai, says (see Text, English translation and commentary^ 
extracted below, page lu9) that lie witnessed the flood on a morning when the 
moon was eclijised, when the nakshatra Krittika (2t*7'^' to 40 longitude) was at 
day-break “ high up,” i.e., at or near the zenith, when Mars was in Mf'sha (0"^ to 
29^' longitude), Jupiter was in Mina (330’ to 359°), Saturn was in Dhanus and 
going towards Makara (say 260° to 269 ), Venus in Rishabha (30° to 59°) and 
Mercury in -Mithuna (60° to 89°). 

2f48. This extract from the {>oem is a horoscope in the true sense of the word, 
for it is a tmie-record, though one drawn up on the occasion of the occur- 
rence of a flood, not of the birth of a human child. It is just the kind of horos- 
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cope that one would expect from the Babylonian prototype. There are many 
circumstances which make the investigation of this mysterious time-record as 
difficult ns it is interesting. In the first place, if the poem really is very 
ancient, the poet may have become acijuainted only with the mean positions of 
the planets, and he may have supplemented his knowledge by observing iheir 
actual situation in the heavens Secondly, the above positions are rt‘c<)rd<^d in 
Tamil verse, whose quaint language cannot be understood even b^" Tamil readers 
without a reliable commentary. In this case tin' commentator, hiinst^ir an ancient 
classical author, Parimelalagar, whoso commcmtary on I'iruvalhivar’s Kupal is 
well-known, enjoys the reputation ot being thoronghlj^ reliable in literarv matti^rs 
and he may be presumed to be no less so in astrunomieal matters. "^J'hirdly, 
neither the lunar niontli nor the position of the sun is referred to directly in t1)e 
passage, but from tlie circumstance that nakshaira Kriitiku, whoso sidereal longi- 
tude is betvvei'fi 20*7 ’ and 40 \ was in or innir tlu^ zenith at daybreak, the 
commentator, Pariinclalftgar iiifeis tliat the sun must have Ix'en at or m ar 90^ 
from this position, i.e., the sun's longitude must have bc'eu between and 

130^ since ho had not yet risen when tho nakshatra was in tlu' zenitli. Jf so, the 
sun must have been in* tho first tew degrees of Siihha nisi, and the' time must have 
been within tlie first few days of t\w month of Ann/i or Snhha ; this, in fact, is the 
commentator’s own statement. TIhto is a fourth (ui’enmstiuice which tlu' com- 
mentator is careful to note as limiting the position of both sun and moon ; for 
he remarks that as it was a time of lunar eclipse in Snivana moiitli, tlie moon 
must have becTi in nakshatra Sractsli ! hit or iJlmmshthff (293*3^ to 30t>’/^ acaiording 
to Surya and Arya siddhantas ; 294 ’ 7' 5" to 307 ' 1' 4o'' according to Brahma 
Biddhanta and Siddhanta Siromani, s(M' Eye-tabh', si>ction S) ; and as tlu^ tdhl or 
distance from the moon to tho sun at tho middle of a lunar i‘clipse is exactly 
180"^, the sun’s longitude could not have been less than ll3-;>'' or more than 127'^ 
whicliev(?r of the four siddhantas w^as followed ; and he could not have bt'en more 
than 7 days old in Sirbha rd^i or month. An astronomer may b(‘ disjiosed to 
object that the hypothesis of the sun being in Sirhlia ra6i and tlu^ moon in 
Dhanishtha nakshatra hangs on a single pt‘g, namely on Kriilika nakshatra being 
exactly at the zenith, but the ancient Tamil commentator Parimelalagar apja'ars 
to have entertained no doubt ou the point. Fifthly, from tlie position of Mercury, 
and more especially from that of Venus recorded hg the to cSl) ', and 

31/’ to 39'', resp(H:tively, when the sun was, acconling to the commenfat(>t\ between, 
say, J20 ' and 127 \ it may be inferred (if the commentator is right) that the poet 
could not have recorded, or even contemplated, actual positioiK'i in ro.sp(^‘ct of these 
planets. The povssibility that ho referred to actual positions in respect ol Venus 
and Mercury as well as of Mars, .lujiiter and Saturn, constitutes in fact the crux 
of the problem ; and we shall examine this alternative laier. It will bo seen from 
the anomaly and equation tables of Mercury and Vmms (Table IV ol tlie present 
work) that their maximum distance from the sun is 26' and 18 03 , resjioctively 
(i.e., the sum of maximum equations for each planet in Table IV), wherixis 
according to the poet’s description, Venus was not less than GO’ and Menniry not 
less than 30° from the sun. Thus, in the case of Venus, it is clear that, if thc‘ sun 
was really in Sirniia, the poet could have had in view its 'utea7h longitude only ; 
and if so, it becomes pertinent to ask whether he did not- contomplate 7nean 
longitudes in the case of tho other planets also. This is our sixth diOiculty. ^ fTlie 
difference between mean and actual longitudes iu the (*ase of Jupiter and Saturn 
is never very much, but Mara’s actual position may b(^ removed by as much as 
51-6° from his mean position.] 

249. Seventhly, and lastly, the poet may have recorded the positions of the 
planets either actually as he saw them in the heavens, or partly as he saw them and 
partly as he imagined them from his knowledge of astronomy. As we have just 
observed, however, he could not possibly have seen Venus iu tho position he has 
recorded, if the solar month was Sirnha or Avaiii, as stated by his commentator. 

250. Having noted all these seven difficulties, we shall endeavour to^ solve 
them, and Table V-A should enable us to do so if there is a solution. To use 
Table V-A properly, we want two temporary tables which we should make afresh 
for each problem, and which we shall call respectively ‘‘ the table for a fixed year 
and the table of moveable years.” We note first of all from Table IV the mean 

26 
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positions of the planets in 1 Ji.C., i.e., 0 A.D. (which we treat as our fixed year) 
at a time when the mean longitude of the sun was about 125'^, or when about 130 
days of the Indian solar year had passed (Table IV-C). ^This is a good average 
time of the year for the occurrence of a lunar eclipse in Sravana. 


Table for fixed year 1 B.O. =0 A.D. 

Mean positions of planets at end of 130th day of the Indian 
solar year, 1 B.C., or 0 A.D. 


(1) Ah comujo'tu'iTiieut of Indian Holar year in H.C. 1—0 A D 

(Table IV) .. .. 

(2) PlanetK* motion lor 1^10 daVK ('I'able IV) 

(a) Total .. 

(4) fo* ui nenrc'Ht defjrrt'e ... 

(f)) Actual geocentric plaecH recorded by the poet 
(C) Moan poHitioiis corroapondiug to iictna] ]M»8itionfc ri'cordcid 
bv the pooh (according' to plant- tary eye-tjblo). 

(7) To (4-) we have to addin order to ariivo at (b) mean poai- 

lions oorrcsponding to those recorded by the poc-t 

(8) If the yeai wo are in search of is B (1., then we should 

in order to reach it, ad«l algebraicalU to (4) 


Mars 

Jupiter. 

Saturn. 

254*74' 

U;8T7" 

10*80" 

70-64 

j-aC” 

822 86" 

178 97" 

74 89" 

828" 

0* to 

174' 
880" to 859* 

76" 

270" to 299" 

820" tc 840" 

820" to 848" 1 

274" to 803" 

-8" to +17" 

140" to 184" 

195" to 221" 

-848' to -r 

|-180" to -210" 

- 1 30" to - 160" 


251. Wo now see the use of Table V-A which will enable us to construct our 
second table, the ont^ for moveable years, in other words to determine approxi* 
mately, as a first step, the year or years A.D, or B.C. when alone the increases in 
longitude noted in tbo last two lines (7) and (<S) supra were possible. Line (7) of 
the table will help us in A.D. years and line (8) in B.C. years. 

252. Table V-A does not give the increases of longitude of Venus or Mercury 
from year to year, because their positions are difficult to follow except in the 
light of the sun’s movements and if the others are right, a difference in the 
position of Venus and Mercury alone may not matter; on the other hand, if in 
the year that we fix upon, Venus and Mercury happen to be in the positions 
required by us, so much the better. The actual positions of both Mercury and 
Venus depend but to a. small extent on their mean longitude and principally on 
the sun’s. 

253. It is usually therefore, enough, provided we know the month, to set to 
work with the three major plamds. Mars, Jupiter and Saturn, fiarticularly when 
we are in search of actnal positions. We may repeat once mori^ that the mean 
longitude neither of Venus nor of Mercury is a guide, except indirectly, to their 
actual position which is determined by the sun’s position, coupled with the annual 
and anomalistic equations of Venus or of Mercury as the case may be. We 
shall find that the search for the positions of three planets is tedious enough 
when our object is not merely to find when the planets attained certain mean 
positions, but to locate them in their actual positions in a year satisfying all our 
conditions. Tii the case of Mars in particular we have to bear in mind that the 
difference between his actual and Ids moan position varies according to the time 
of the year. This fact is made evident by Mars’s eye- table, which sliows us 
that in order that Mars may bo actually in Mosha (0^ to 29^) on or about the 
130th day of the year, his mean position should be between 320'’ and 340'^, and 
the addition we have to make to the mean position of Mars on the 130th day of 
our fixed y(‘ar (1 B.O.) in order to arrive at an actual poBition in M6sha ra^i is 
— 3"’ to + 17‘' which we have accordingly entered in line (7) of the table in 
])aragraph 250. In the case of Jupiter and Saturn we have taken the precaution to 
extract their mean positions also from their respective eye-tables, but the difference 
is not very much in their case. 

254. We find from Table V-A that the only years out of 4,000 which can 
possibly satisfy most of the conditions of our search (i.e., those as to the moon 
being in Sravana and as to the mean longitudes of the three planets, Mars, Jupiter 
and Saturn) entered in hue (6) of the teblo in paragraph 260 are the following. 
This will be our table of moveable years from which we should be able to select one 
to suit our purpose finally. It is therefore of the utmost importance to include in 
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our table of moveable jears in the first instance a// possible years, so that oven 
if we have to make another table for our fixed year, as we shall have to do in this 
case, we may not have to change our second table or table of moveable years. 

255. 7'al/le of moveable, years with reference to 1 B.C. or 0 A.D., as a fixed 
year ; ISOthday of Indian solar year. Mean longitude in fixed year 1 B.C. {r. Hue 4 
of the table in paragraph 260). 

y2:i”(Mars) 174® (Jupiter) 75° (.Saturn) 

Limits of increase sought (v. linos, 7 and 8 of the table in paragraph 250), in 
other words, quantities to b“ added to the mean longitudes of Mars, Jupiter and 
Saturn at full moon in Srnva.na, 1 in order to arrive at the mean longitudes of 

the same planets at the end of the same tithi in the year sought. 

A.T>, Yoarfi ; — 8' to + 17 ' (Mars) 4 150^ to f 180 ' (Jupitt^r) 200” to 280” (Saturn). 

HO, Years* - 848 to - .1 (Mars) - 180” to -- 210 (Jupitor) - 180' to - HiU (Saturn), 


V'enrs, 


, A D yeays. 

A.D. 17 (lunar eclipne in Hravai;ia — see Table 11) 

A.1) 084 (lunar t‘oUpBe in A«ha(jlut- Tublo II) 

A.D. 094 ilunar eclipse in Afivina — 'rable II) .. 

A.D 871 (lunai eolipHn in Hhadrapuda — Table JI, sun’s lontcitudti 
157”) 

A D. 981 (no lunar eclipse) 

A.D 1050 (lunar eclipse in Sravai;ia— Table II) 

A r>. 1108 (lunai eclipse in Karttika— Table II) 

A.D. 1108 (lunar eclipse in AAvina— Table II) 

A.D. 1548 (lunar eclipse lu Kaittika — 'ruble 11) 

H,(\ years, 

A.D — 1(»0, i.c , 101 U.(b (Inuar cclijis© in 8i avana — GoiiineHS^ 

Tables) ' 

A.D. — 220, i.c., H.C. 22l (no eel ipse in tira\apa but there was a 
hicni eclipse in May 9, Uieliabha solar inontli— (lUiiiinesH* Tables) 

A D.-~897, i.e,, H (b 898 (no cclipHC in Ri'avana, but then' was a 
lunar eclipse in May 17, wliicli would lie the month of solar 
Mithunaor lunar dyeshiha — Guiimoas’ Tiibh's) 

A B.— 1672, i.e , 1578 B.C. (no lunar eclipse) 


. Dav of solar year 
rorre^sponding to 
t§ravatia 
full moon. 

Mars. 

(T..bb^ 

Y-A). 

Jnpitor. 

(Table 

V.A). 

1 

Hj,turn 
(Ta ble 
V-A). 

184 

u 

150 

208 

128 

a) 

101 

3 87 

114 

855 

J8I 

200 

185 

84 

16.H 

208 

181 

868 

178 

210 

181 

95 

185 

280 

128 

87 

1 16 

219 

129 

1 

! 100 

2H2 

1 115 

15 

1 178 

105 


, - 25 

— 170 

j 155 

... 

~ 849 

190 

1 - 108 


» 28 

— lOS 

~ 171 


— 2S9 

— 180 

I2H 


2.56. The B.C. years will not yield us any date when there was a lunar eclipse 
in Sravana and when the three major planets were in the positions assigned to 
them by the poet. Although thert; was a lunar eolipse in Sravana of 161 B.C., 
the mean position of Mars was then such that the planet could not actually liave 
been in Mesha at full moon in Sravana of that year. The other B C. years in our 
table of moveable years are not worth investigating, since there was no lunar 
eclipse in two of them, while in the third, the eclipse was in .lyeshtha, and Mars’ 
mean position (323'^ — 2S ’, ne., 295°) was not such as to give us an actual position 
for that planet in Mesha. 

257. Incidentally, we may note first that 'I'able V-A is equally us<‘ful for a 
search up to 2000 H.C. or down to A.D. 2000, or for any period of 4,000 years in 
all. Secondly, in order to use Table V-.\, it is not necessary that wo should make 
a start always with mean longitudes of ] B.C. We may start by caloulating 
mean longitudes for any year B.C. or A.I). and, with that as a fixed year, proceed 
to determine, by addition or subtraction according to Table V-A, the mean longi- 
tudes attained on the correspond irig day in any other ytair which wo may call the 
moveable year. The mean longitudes of the three superior planets for everj' 10 
completed days in the principal years from whicli, according to the nature of tluf 
problem, the choice of a fixed year will have to be made are given at tho beginning 
of 'J'able V-A. These years are 3201, 3102, 2101, 1101, 101, I B.C. and A.I). 1000 
and 1800. The advantage of making a start with 1 B.C. or 0 A I), is that each 
one of the moveable years m our field of selection (the second table) becomes 
ipso facto an A D. year. ITiis, however, is an advantage which we can easily 
forgo, provided there is any reason for choosing a fixed year other than 1 B.tl. 
The method of subtraction for B.C. years has obvious inconveniences and it will 


•“Table! of Vernal Equinoxes and New Moons for 8,665 years*’ By H. Grattan Guinness, 
(London — Hodderand Stoughton, 1896). 
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generally be better to use the method of addition even for B.C. years, as illus- 
trated in section iii of this chapter, on Kama’s horoscope (paragraph 294, p. 118 
l)elow). 

25S. In A.D. years, if we apply the test of a lunar eclipse in Sravana mouth 
which, as is the case with eclipses always, ought to be a conclusive test, and if the 
ancient commentator right, tliere is only one year which satisfies more or less the 
Paripadal horoscf)pe, although sonie critics may demur a good deal to accepting it ; 
and that is A.D. 17 in w-hich the actual positions of Mars, Jupiter and Saturn were, 
as any one may, with a little trouble, satisfy himself by following the instructions 
in paragraphs 2;37 and 5ilf9 supra, or much more quickly bv using tables V-A 
and V-B. 

Mars 26'5'^ in M(‘8ha. 

Jupiter or 4° in Minn. 

Saturn 274‘1^’ or 4” in Makara. 

Vemis’ mean longitude at tlie same date was 28'^ which was only 2° short of 
Kishabha ; it has already been shown (paragraph 248) that Jlishabha was an 
impossible ra.si for the actual position of Venus under the given conditions; in 
A.D. 17 on oravaiia full moon day she was actnally in (end of Mithuna or 

beginning of Karkataka). Mercury’s mean longitude at Sravana full moon of 
17 A.D. was not Mithuna, but 252 77'’ (Dhanns) and his actual position was 
15rr02 ' (Kanya). 

2.89. Among the possible A.l). years which we selected with the help of 
Table V-A there is only one, other tliau A.I). 17, in which there was a lunar eclipse 
in t^ravaini, month, and that is 1,h(' year A.I). 10-50; but in that year Mars’ increaso 
of mean longitude was -f-95'^ which would never give us an actual position for 
Alarsin Mesha (in fact it yields an actual po.sition 92 .57'" i.e , J degrees in Karkataka, 
the fourth rasi instead of the first). Also, in zV.D. 1050, neither Venus’ mean, nor 
lier actual position, was satisfactory. Therefore, apart from considerations of 
the probable period of the literary work Paripadil, A.I). 1050 must be rejt'cted. 

260. The fixation of A.I). 17, as a date for the poem, however satisfactory 
it might be to the upholders of tlie theories propounded by the late Air. Kanaga- 
sabhai Pillai (in bis Tamils 1,800 years ogo) and by Mr. A. Kumarasw.aini (quoted 
by Ur. Iliii.TZSCH in South Indian Inscriptions, volume II, Part iii, p. 378, J895), 
namely, that the extant Sawjam literature in Tamil was produced in the first 
century A.D., runs counter to all probabilities, as inferred in jiaragrapb 245 supra^ 
of the period when Indian astronomers could have begun to calculate the move- 
ments of the planets. 'I’liere is a bare possildlity, as the writer has already 
hiuted, that the Soiith-Iudian astronomers received the elements of the jilanetary 
motions from a direct Chaldean source m the centuries immediately proceding the 
Christian era, but it has to be remembered that there is no evideitce of tbeir 
having habitually cast horoscopes before the seventh century A.U. If would appear 
that from Alexander’s time ac least the Sraraanas (or Jains) boasted of an 
astronomical learning eijual or superior to that of the Brahmanas, and possibly the 
Jain astrouomy inculcated a knowledge of the jilaiietary motions, and Jains were 
plentiful in Southern India from the fourth oeutury B.C. There is also a good deal 
that has a look of great antiquity about it in tho way in which the ’i’amil people 
have clung to tlie solar reckoning when all the vest of India practically followed 
tho lunar reckoning, in tlie peculiar way in which tlu^y name some of the solar 
months when ordinarily all other month-names have been confessedly borrowed 
from Sanskrit, iii the many variations of solar niontli-names, to be found among 
primitive tribes in Southern India, e.g , Tulu month names, noted by Dr. Buknkli. 
iu bis Soidh Indian Paleography, and Toda month names on the Nilgiria, noted 
in D(!. Rivnits' Todas ; and lastly in tho many synonyms which are to be found, in 
Tamil only, for the names of nakshatras. (See Pinga/a Nigaudu.) 

261. Still, before accepting A.D. 17, one would like to know something about 
the other evidence for the relative age of this poem Paripadal, as compared with 
other'works of tho snngam age. Most of the productions of that ago which have 
come down to us have come down only as anthologies, and this is a class of 
literature peculiar to Tamil. Hundreds of poets are known to have flourished 
during the saugam age in each part of the Tamil country : of a very few of them 
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Ifke 'L’iriivajluvar, ]]:ing(3-A(lijra|, «Ittalai Sattanar, Tiruttukkatrivar (author.s of tJi© 
well-kiiown Kural, Silappadikaram^ Maininf'/cuhn, and ,/7ca/a ( respect- 
ively) we have entire work.s that have come down to us, as works: 

all the rest are preserved either by name only or in ancient anthologies, called 
Padiri’up'ittu, Pnta-iirmu ru, Alta-wliuini, Ndladi, JSurriinii^ Kurunloqui, i^U'. ■, and 
we are left to conjecture the period during which these poets’ works must have 
been current, each in its entirety, before their posterity thought it prudent to 
preserve them in anthologies or excerpts of their works ; and such abruigenients 
must have been neces.sitated by the rapidly accuniiilating bulk of literature and 
the difficulty and expense of making copies of entire works. 'I’lie carefid way, 
too, in which these anthologies were compiled, the number of gonuinelv good poets 
whose remains are, as it were, enshrined in them, and the scriipulous acciiracv with 
which they were annotated by eminent commentators, soiuc' of them men not less 
famous than the authors whom they annotated, must make us pause before we 
can limit the sa.7igavi period, (even supposing it came to an end about A.l). 800), to 
less than three or four hundred years iiefore that date ; that is, nobody would 
have taken the trouble that has been taken with these anthologies or in editiiio- 
so systematically such minute extracts uiilo.ss the poets’ names were really ancii'iit 
and nearly as venerable then as tb<‘y ar« now. In the allegorical lauguago of the 
legend associated wd.h the origin of Adladi, the rdugam editors wm-o so fastidious 
in their choice that they salvaged only those productions winch had resisted the 
devastating flood of tune. 8ee further I’aper .\o. (iii) in Appendix “on the 
chronology of (-arly 'ramil Literal iiri'. ’ 

262. About iVu itself, its venerable editor in print tells its in Ids jireface 

that he was able to secure only two manuscripts (which were copies, the one tran- 
scribed from the other) containing the extant portions of iho aulhologv (20 out of 
70 ancient selections), and certain other manuscripts containing a few fragments : 
and it is scarcely likely that any portion of this work, not already published by 
Mr. Swamim'd-ha Ayyav, will ever come to light hereal'tor and help ns to uniavel (he 
age of its compo.sition, or, supposing that it retdly beIong(‘d to the tirst centurv 
A.l)., to enlighten us as to how- the poet acquired his kuowhslge of planetary 
astronomy, Kven so, other portions of the Panpadal anthology which deal with 
developments of Saivism and Vaishiiavisiii seem to be inoro recent than the first 
century A.U., if we are to follow Dr. Bhandarkar and other eminent authoriries. 

26 ;L Wo have so far givon full cia'dil to the ancient commentator Parimfda- 
Jagar for correctly interprotirig the poet, but wo have dono so at the expense, so 
to say, of the positions of tlie inferior jilanets, to oni' of which ouly^(vi 2 ., Venus) 
the commentator’s hypothesis of sun in fSiiiiha and a lunar eclipse in Sravami month 
allows oven an approximately correct mean [losition, while JMerenry's position, 
whether mean or actual, has^to be abandoned aliogi'ther on that liyjiotheeis. Also, 
the time of lunar <‘clipse in Sravana mouth in A.l). 17 was not the inornim'- but 
as any one may satisfy hiin.self by com])Uting the sun’s and moon’s anomalies and 
equations, at '55 of the day (i.e., an hour after sunset) on the 27tli July A.l). 17. 
This is the first feature that .strikes us as defectivt' in the commentator’s 
hypothesis ; for the jioet says that, whim Krittikii riakaliatra was at, or near the 
zenith at daybreak on a certain day, “ prosently ” (the jioet is careful to use t he 
expressive Tamil adverb oHai, i.e., “presently ”), there was an echp.se of tlie moon. 
The poet would not have referred in these terms to an oclipse wliich had occurred 
the previous evening or winch was to occur in the evening of the day when 
Krittika was near the zenith in the morning. 

264. We are reluctantly led to the conclusion that the commentator was, liki' 
ourselves, trying to make the best of an obscure text, but that not having at liand 
the astroriomical tables that we have, he hazarded his hypothesis about the lunar 
eclipse having occurred ^in the month of Avaiii or Siiiiha, when the moon was lu 
nakfihatra Dhanishtha or Sravishtha, simply because Krittika nakshatra was thought 
by him to be then at or near the zenith, and also fell into the error of .supposing 
that a position of the sun in Simha rasi was compatible with Mercury being 
actually in Mithuna or with Venus being actually in Rishabha. 

265. It is somewhat dangerous, even in a purely astronomical speculation, to 
reject the authority of a commentator like Parimelalagar, but the astronomical 
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critic cannot discharge his duty unless he exhausts every reasonable alternative 
that liresents itself; and after a, 11^ it seems to be more than doubtful whether 
Parimehilagar was the l oal author of the commentary on /'ojiyW-// which passes 
under his venerable name. 

26(‘). A lunar eclipse in Ashadha month, with the sun about 90^ in mean 
longitude, is no doubt more compatible with actual positions for Venus and Mer- 
cury in ilishabtia ( lO'’ to 09 ') and Mitlmna (60'^ to 89 ') res])eotively, and we have a 
year among the A.D. years in our table of moveable years in paragraph 266, when 
there was a lunar eolipse in Ashadha, and that is the year 064 A.D. This eclifise 
occurred on 17th dune 6;’>4 A.D., and the exact time of its occurrence, according to 
the Arya siddhantn, as wdl bo seen from one of the specimen problems worked out 
under the Arya aiddhanta Eye-table (p. 159) was 4,42 1 a.m. The centre of the 
eoli|)se, according to Surya aiddhanta was the moment of sunrise. (The reader 
should he able to verify this from Table II and 8firya siddhanta Eye-table e, ll and 
y.) It looks as if wii had got hold of the very kind of lunar eclipse (graNtdstluimatia, 
i.e., the setting of the moon in a state of eclipse, see paragraph 29) that the poet 
says he actually be^ield. It is true that in making a bid for this eclipse, we arc 
setting aside the rommentator's hypothesis, that because Kritiihl (^lO") was in the 
z(“nith at day-break, the sun must have been in or about 120“’ sidei’eal longitude. 
But the poi'l'ti description of Krittika may mean “ at or near the zenith” and it is just 
as reasonable to suppose that a Tamil poet using the word iiytir ( 2 _ iuit ) in this context 
may have employed it to mean “high up” as that he meant “at the zenith.” 
The eclipse was a partial one of digits and occurred, according to L' Art do 
Vorijior la-'f Vates (the standard French work quoted in paragra|)h 134 supra) at 
1 1-30 p.m. in the Paris meridian, i.e., about fj a.m. next day in the meiddian of 
Madura. At this time the moon was eclipsed for an hour (see ]»aragraph 135). 
The point of the ecliptic rising at that hour must liave been that which rose two 
hours before the sun, i.e., tin' 69th degree of the celestial longitude. Krittika 
nakshatra whose initial longitude is from 20^ to 26 ’ (according to the siddh/inta 
followed) must have been at this time (4 a.m.) at least about one-third way up tin* 
heavens. By sunrise Krittika would have advanced to a jioint in tho heavens 
about 30 from the zenith to tho east. At 4-30 a.m. the ilarkness of the eclipse, 
though it was partial, would be such as to allow stars to be distinguished, uot- 
Avithstaudiug the full moon, and Krittika would still be fairly high up ; and 4-2)0 
or 5 a.m. is apparently the time indicated by the jioel’s expression polar vidiyal, 
i.e., at the first dawn. 

267. If we search ff»r a. suitable y(*:ir with a lunar eclipse in Ashiidha month 
and with J\lar.s, .lupiter aud JSaturu in the positions recorded by the poet, wo shall 
want a preliminary table somewhat different from the one in paragraph 25u with 
which we started. Our starting points for 1 B.C. will then be as follows : — 



— 

Mai «. 

Jl iipit < r. 

^atuln. 

(n 

Conmient'oinonb of Indinii sohir 3 DV 11 in 1 \ 1 ) 0 

254 74 


70 5 r 

(‘•i) 

I’laiiOtB’ motion for HM days . 


7-39^ 


{^) 

Total 

301 38 

170 56" 

73*52" 

(0 

oi 111 noaiest dej^roe ... 

302" 

171" 

74" 

(5) 

(<‘) 

robitioiiH locordeti the pout 

Moan poHiLiniis cor j uspondini^ to those reooi <luii htj the | 

O' to 29" 

330^ to 359" 

1 

270^ to 299" 

(7) 

jxx'i ( 1 )\ Plaiiut-ar\ e\e- 1 abloK) . 1 

>Juinl)<'i oi du'.'-» 0 UHto be added in e.ufdi oaao lo (4) in 1 

314" to 847 

320 t(. 850" 

274" to 303" 

oidet to tu 1 ivo at ( 0 ) ... . ... j 

12" to 45" 

1 

150 to 180" 

200 " to 230*" 


For Mars we shall now want an increase of longitude (over and above his 
1 B.C. longitude) of 12’ to 46 ’, for Jupiter 150" to 180", and for Saturn 200“ to 230”. 
AVe soo that these limits are not such as to modify our second table or table of 
moypable years, on page 193, that is to say, the years included by us in that table 
will serve us as the possible years in this case also. And there is only one year 
among the A.D. years included by us in the table on page 103 which had a lunar 
eclipse in Ash.adha. Tho possible year 398 B.C . when the sun was in Kishabha has 
to be rejected, because Mars, at the eclipse of that year was, as already stated 
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(paraj]^rapli 256) not in Meshn. (If Hhadrapmla or Jjeshtha were suitable months 
for the lunar cTilipse and fi^r the sun's position, we would have to chani::^e our starling 
table again, but we know — paragrii[)hs 248 and 25(5 — that the month of 
Bliadrapada would be too late for the recorded })ositi()ns oT Mia'oury and Venus and 
in J yeshtha the sun would be too near Krittika nakshatra. Jlorc‘Over our so(a)nd 
table would not lie different for Jyeslitha, for which the limits of inereas(‘ ol longi- 
tude for Mars would be — 9'^ to -j limits ulrt^ady included in our table 

of raovealile y ears, and in that table there is no lunar eidipse in Jyeshlha.) 

268. The mean longitudes of the live plaiuds at mean suniase (G a.mj on 
17th dune A. I). 624 (full moon tithi of lunar Ashfidha month when tlu' moon 
was in a state of tn-lipse), were as follows: — 


MlllH j Jllpllt'l 

I 


Sal II 1 


11 


Venus j jMer« m \ 


]M«*an loiij^itndos 


;oi a2 ' 3.{i)sa 


2i;2 41 28 871 . Vi 


and the actual positions, wlnffher we follow th(‘ instructions in paragra;[)hs 227 and 
239 supra, or tlie much simplei^proce^sses by tht» Eyc'-tables, or by^ Tables V-A and 
V-B, full}^ illustrated in the mvvt two sections of this chapter (pj). 112 and 133) 
were — 


actu'd ^norerit 1 ic places 
and tho Pfism 


: li. 12 I 

. I Mt’sha I 

I 


3,11*53 250 51 U 63 7(>*3s" 

Mirij 1 8«‘('otKl-half ol Kialiubhft | MChun.) 

lihanuH, 13' 

® slnn l of Maktn n. i 1 


This seems far more satisfactory than llio uncertainties in winch wo wore 
landed by our first attempt to i'ollow tlieaimieut commentator’s hypothesis at all 
eosts. All the planets are now in the actual positions recordtal by the ])oot and 
we have not lost even one, not oven Mercury, though we made no special ondeavour 
to search either for thtit planet or for Venus. It is true that our result for Saturn 
is IS ' shoi’t of Makara but that in all pi‘obability is Avhat th<' poet himself mt'ana. 
His verso (see page 109 below) may bo translated : “ Saturn was at the end of rH 
(i.o., Dhanus) and was going to Makara,” which makes niucdi better sense of the 
t('xt tlian the commentat or’s gloss : “ Saturn was in the rfi,<ii following Dhanus, 
i.e., in Makara.” IMoroover, as happily pointed out to tlie author by Mr. Manikka 
Nayagar, Tamil rirJcadai might mean what the commentator says, but Tanul 
riHirhulni, the expression actually used by the poet, can only mean “ at the lUu/ of 
ril, oi Vhanas” not “ after Dhanus.” The comnionuitoi- is, however, right 
in noting that the poot evidently views with satisfaction the fact that each of the 
planets Mars, .Jupiter, Saturn, Venus and Mercury was eitluir in his own house 
(svakshetra) or, (in the case of Saturn) going to it. In astrology, Ma'-s per- 
manently owns, or is lord of, Me.sha, Ju])iler is lord of Mina, Saturn of Makara, 
A’^enns of llishabha, and iMorcury of Mithuua. A planet like Saturn going to his 
own house is said to bo very powerful, even thougli he may not bo act/ually in it 
We have also to note (see paragraph 297 below) that according to tlio Surya sid- 
dhauta, Saturn’s place in 101 B.(k was 0 ’ in advance of the place assigned to him m 
this work, and in A.D. 900, the planet occujued nearly the same place as he 
would by this work. In A.D. 600 his place by Siirya siddhaula must have been 
at least 2*4'" in advance of what is deducible from the present work. We say 
“ at least ” 2‘4'’, because sub.sequently a bija was admitted in tlio case of Saturn 
which, if it had been accepted or adopted in A.l). 6dl, would have had the effect of 
advancing by several degrees the position of Saturn, ju.st wiiat wo want in order 
to satisfy the commentator ; but we must at the same time remark, that the 
bija was in all probability adopted after A.D. 900 when the position of Saturn by 
Siirya siddhanta began to fall behind his actual position in the heavens (see Table 
in paragraph 297, page 1 21 below, and also Burgess’ Surija siddhdida, page 165, and 
Bentley’s nintori/, page 126). We may take it that Saturn’s mean place by 
Surya siddhanta was about 260^ or 10' short of Makara. AVhat tables were used 
in India in G34 A.D. for ascertaining Saturn’s actual place we do not know. On 
the particular morning in question, Saturn was above the horizon when the sun 
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was rising (sun being in 86th degree and Saturn in 256th of longitude). About 5 
a.m., Saturn may have been just above the horizon or just below it ; but the poet 
evidently was able to calculate where Saturn was at the time, whether or not he 
saw it in the heavens during the eclipse. 

269. The poet does not say that the sun was in Simha ; which he would surely 
not have omitted to note if that had been the case, because Simha is the sun’s 
own house and the poet evidently noticed the fact that the five planets Mars, 
.Jupiter, Saturn, Venus and Merciiry were each in (or going toj his own house. 
The moon’s own house is Karkataka or Cancer, and the moon just then was in 
Dhanus (2’ 6° mean longitude). 

270. On the whole, we need have no doubt now but that the poet was 
writing about the lunar eclipse which happened at or a little before sunrise on 
17th .June A.D. 634; and if our solution is at all n^ar the mark, it furnishes us 
with a very reliable landmark in the history of Tamil Sangam literature, a land- 
mark which, incidentally, is in perfect accord with another which was brought to 
light by the author some years ago, viz., the date A.D. 756 to be inferred from 
t^Hlappadikdrmn.* If Tables V-A and V-ll had rendered to chi'ouology no other 
service than to enable us to solve this one chronological riddle, they would be 
worth all the trouble expended on their compilation. Table V-A is most useful 
when we know for certain the solar or the lunar month of a horoscope ; but it is 
equally useful when we have to guess the month in the first instance ; for tlie 
positions of Mercury and Venus will then enable us to make a rough guess of the 
month, and for Mars we need only a table of moveable years with fairly wide 
limits of increase of longitude, like the one we actually framed with the help of the 
Mars Eye-table. The limits of Jupiter and Saturn do not vary very much, as we 
may see from their Eye-tables, for one month or for another. It is well to note 
thus the different ways in which our tables of fixed and moveable years should 
be adjusted to suit the mean and actual movements of the different jdauets. 

271. The author has already taken the opportunity, in paragraphs 216 to 219, 
to warn the reader that in fixing the mean sidereal periods of planetary revolutions 
adopted in this work, he has followed, so to speak, no particular siddhanta but a 
siddhanta of his own. The reasons for this unusual procedure on his part are (1) 
that no two siddhantas agree in this important matter, (2; that bfjas are freely- 
admitted for planets in the Indian siddhantas, and one can never be certain in 
epigraphical research whether a particular record did or did not make allowance for 
btja, (3) that one never knows which siddhanta to follow, (4) that where there is an 
antecedent probability, as in the case of the visible planets, that the person who 
framed a record did so after checking his calculations by ocular observation of the 
planets themselves in the heavens, more weight should be attached to the actual 
Iiosition of the planets, as a guide in fixing the time of the record, than to the 
particular siddhanta which may have been followed or to the particular bija which 
was or was not allowed fo'-. Experience, and the unsolicited testimony of nume- 
rous correspondents, particularly of Mr. Ketakar, the well-known author of 
“ Ji/otir-Ganita ” has shown that the present author in employing hi.s own planetary 
siddhanta in Table V-B, has hit off, very accurately, for purposes of historical 
research, the actual positions of all the five planets. In the particular case 
expounded in this section, the place assigned to Saturn agrees very well with that 
which would follow from Professor Jacobi’s Tables published in bJp. Ind., Vol. XII 
(1912). The mean place of Saturn on the day in question was, according to Pro- 
fessor Jacobi, 291” -f- 322”, 37' -j- 6“, 33’ or 262”, 10' whereas the meau place found 
above and fully worked out in paragraph 239 supra is 2(50”, 24', 6". (It has 
already been shown in paragraph 268 that according to Surya siddhanta, without 
btja, which Professor Jacobi follows, Saturn’s place in A.D. 634 must have been 2’ 
in advance of that arrived at by means of this work. ) The actual place, according to 
Professor Jacobi, must be equally close to the actual place arrived at above, because 
his tables, like those in Table IV of this work, are taken from Warren, who adopted 
them ffom Vdoilnhi Kuehinna, a Telugu astronomer of the twelfth or thii'teenth 
century A.D. 


* See paper iii in the Appendix, “ Notea on the Chronology of JEarly Tamil Literature.** 
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Paripadal, canto 1 1 , lines — ] 0. 

(Edition of 1918 by Maharaahopadhyaya V. Swaminatha Ayyap.) 

The Tamil Text. 

Urugelu velli vaudorriyal sera j QeuofsS&jis 

varudayyay ppadimakan vayppa pporuderi ; luu u[^u>««r turiuuuu Quhq^Qu-B 

pnndi mitunara porunda ppularvidiya I Ourr(^nfiu q..<ir«Sisf.iu 

lanki ’ yuyarniy pa. vandauap pankuvi i «i>®S iqiuaSpu mar 

pillattuuai.kkxippa leyda vipiyamaii aUtoeu^^Semii^uu/r 

villijt kadaimakara* nievappam pollai QwmiuuiTw CiuirMusu 

madiya mayaya'’ varunajik ! ixtm/noj a;0/s/r«tf?«. 

English Iranslafion. 

“On a day when bright. Venus joined with the Bull, when Mars obtained the 
Ratn, when wise Mercury joined with Mithiina, at the first dawn, when Krittika 
stood high* up, when Jupiter was beyond the two houses of Saturn, and when 
Saturn was at the end of Dfianua and going to Maknra, and Rahu ^ was fast 
causing an eclipse of tlie moon ...” 

FarimelafoLgciE s Goiatii-rntary. 

* “ The poet say.s that Krittika was on high at daybreak in order to 
indicate that the sun was in Simha. 

* “ i.e., when Saturn, the brother of Yama, had reached Makara which comes 
after Dhanus. 

* “ The meaning of pampollai . . . varimal is tliat it was Sravishtha 

iiakshatra on the full-moon day of the month of Avani. Therefore, it is evident 
that the moon and Rahu were in Makara, and Kiitu in the seventh house from 
Makara, i.e., in Karkataka.” 

“The sense of the passage is ‘at an eclipse of the moon* on a day of 
nakshatra ^ravishtha in the month of Avani, when the planets were in the raSis 
which are their own houses.’ ” 

Section hi. — Perpetual Planetary Almanac. — Ascertainment of the actual place of a 
planet {Mars, Jupiter, Saturn, Venus or Mercury) on any day in any year 
between 3102 B.C. and A.D. 2000. — Rama’s and Sankara’s horosenprs. 

272. The reader who has followed attentively the observations made in the 
last section will have noticed (11 that it is a comparatively easy matter, with the 
help of Table V-A, to ascertain the year or year.s in which the planets Mars, 
Jupiter and Saturn attained any specified mean longitudes, but (2) that it is by 
no means easy to arrive at the actual places of these planets on the dates that we 
wish to examine, if our method of computation is to be that proscribed in para- 
graphs 237 and 239 ; and (3) that the ascertainment of the mean longitudes of 
Mercury and Venus in any year does not give even a rough indication of their 
actual places which depend mainly on the sun’s longitude and to a very minor 
extent on the mean longitudes of the planets themselves. Much of our difficulty 
would disappear, if having been given a jiafticular mean longitude for a planet, we 
could ascertain at once, without going through the 12 steps deserihed in para- 
graphs 287 and 239 supra, the actual place of the planet. It is proposed to show 
in this section how the task of the investigator in this respect can be simplified 
without any risk to the accuracy of the result. 

273. The most useful device in astronomy for calculating the moments of 
occurrence of phenomena in times long past is by means of cycles of recurrence. 
It will be shown in an appendix that the body of the present ephemeris was 
constructed upon a basis of cycles of recurrence in respect of the ernling moments 
of tithis and nakshatras and their equations. In the same wny we can make use 
of certain cycles of recurrence in the oase of planets also. The principal cycles of 
recurrence for planets are noted at the beginning of Table V-A and the reader 
will do well to study carefully the effect of each cycle which will be explained 
presently. We learn from the Encycl, Brit, (11th Edition) art. Astronomy, History 
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of — , that the Babylonians of the second century B.C. used some of the very cycles 
of •which we are about to learn the use, viz., 79 years for Mars, 46 years for 
Mercury, 83 years for .Tupitor, 8 years for Venus and 59 years for Saturn. 

But we want longer cycles than these if we wish to extend our calculations 
over long periods of time without sacrifice of accuracy. The most useful cycles 
for our purposes are accordingly the following, to most of which the reader has 
already been introduced in paragraph 222 : — 


(1) For Mars, 363 years ; increase of mean lon(;itude 

(2) For Jupiter,* 605 years ; increase of mean longitude 
(8) For Saturn, 383 years ; decrease of mean longitude 

( t) For Venus,* 235 years ; decrease of mean longitude 
(5) For Mercury, 355 yours ; decrease of mean longitude 


+ 0-107944° 
H- 0-197 14° 

- 0 091586° 

- 0-3897° 

- 0 091505° 


There are other cycles which are tabulated at the beginning of Table V-A, 
but the above are so important that an investigator should be able to recall them 
and the corresponding increases or decreases of longitude from memory to at 
least two decimal places. 

The meaning of the above cycles of recurrence is this ; After 363 years from 
any given date, reckoned by the solar day of any Indian year, say the lOth solar 
day, the 100th solar day, the 125th solar day, etc., of Indian solar year 1 B.C. or 
A.b. 0, the planet Mars i-eturns to the same mean longitude as at the beginning of 
the period of 363 years, increased by •11°. Now the actual position of Mars is 
determined by a certain algebraical addition to his mean longitude, which addition 
in turn depends upon the difference between the mean longitudes of the sun 
and Mars on that date and the difference between Mars’ apsis and Mars’ mean 
longitude. On any given solar day, say, the 10th, the 20th, the 200th, or the 
3250 i day of the Indian solar year, etc., the sun’s longitude is always the same 
from year to year, the very slight variations noticed in paragraph 180 supra 
being negligible for our prestmt purpose ; and the longitude of the apses of all our 
five planets do not vary from year to year as will be seen from Table IV. 
Consequently, when Mars’ mean longitude on any solar day of the year is the same 
or practically'the same as on the same solar day at the beginning of our 3G3-year 
period, it follows that his actual place must also he the same as at the beginning 
of that p(‘riod. The same observations apply to Jupiter after 605 years, to Saturn 
after 383 years, to Venus after 236 years and to Mercury after 355 years, making 
allowance for the fact that the actual places of Venus and Mercury follow closely 
those of tlie sun. Since the increase or decrease of longitude after each of these 
cycles of recurrence is less than half a degree, it follows that even after four 
cycles of recurrence, which in the case of the shortest cycle, that of Venus, is 
equal to 1,040 years, the difference in mean longitude is still negligible for our 
purpose; indeed, in the case of Jupiter, Saturn and Mars, which are the most 
important planets, we may repeat the cycles of recurrence up to 2,000 years with- 
out any sensible difference in the actual place of any of these planets ; and in the 
case of Venus there is an important cycle of 948 years (noticed in paragraph 222 
supra) which makes it possible to construct out of our cycle of 236 years a table 
of geocentric places for Venus for 10,000 years without any appreciable risk 
of error. 

274. If, therefore, we could calculate the actual places of planets for 235 
years in the case of Venus, for 355 years in the case of Mercury, for 363 years in 
the case of Mars, for 383 years in the case of Saturn and for 005 years in tlie 
case of Jupiter, wo should have the means at. our disposal for ascertaining the 
actual places of these planets on any day in any year for a period of 2,000 or any 
number of 1,000 years forwards or backwards. Table V-B gives the actual places 
of these planets for every 10 dnys, for 235 years in the case of Venus, for 303 
years in the case of Mars, for 344 years in the case of Jupiter, for 383 years in the 
case of Saturn and for 365 years in the case of Mercury. In the case of Jupiter 
alone, the cycle fully calculated in Table V-B, and used in Table V-A, is shorter 
than the cycle of 605 years first mentioned, but the shorter Jupiter’s cycle of 
344 y'ears, combined with a still shorter cycle of 261 years, is capable of yielding 
results fully equal in accuracy to those obtainable with the major cycle of 605 


* Jupiter’t cycle of 1554 years and Venae* cycle of 948 yean were ased in paragraph 222 fujpm in pnferenoe 
to the shorter oyolee of 606 and 236 years here mentioned. 
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years. After 344 years, Jupiter’s ipean longitude is changed by — 0‘46882° ; after 
261 years more his mean longitude increases by + 0’6911 1°, so that at the end of 
344 H- 261 or 606 years, his mean longitude increases by 0'69111° — 0‘46832'’ = 
-f- ’2227°, the figure given above. It would of course bo more satisfactory if we 
♦ could have tables of actual places calculated to the longest periods of recurrence 
in the case of all the planets, but two considerations prevented the author from 
attempting such a gigantic task. The first was that the calculation of tables of 
actual places is a tedious process and is recognized as such by astronomers in 
the west as well as iu the east. For the Indian Chronology (1911), and the first 
instalment of “ Indian Bphemeris, A.D. 1800 to A. I). 2000” (published in 1915), 
the author calculated the actual places of planets for every 10 days in the year 
from A.D. 1840 to 1999 — 2000 A. D., in all about 160 years. These places have 
now been extended, as will be seen from Table V-B, to 236 years (Venus), 344 years 
(Jupiter), 383 years (Saturn), 363 years (Mars) and 365 years (Mercury). The 
second consideration was that so little use is likely to be made of these lists of actual 
places for the purpose of historical investigation, that it did not seem worth while 
to expend the additional time and trouble that would be necessary for constructing 
tables for cycles of recurrence longer than the above, when no corresponding 
improvement in the accuracy of results was in prospect. The single example of a 
useful planetary investigation in Tamil literature, commented on in section (ii) of 
this chapter, encouraged the author to expand his original table for 160 years 
into the present Table V-B, which is practically a perpetual planetary almanac, 
and which ought to answer the needs of the most fastidious investigator. 

275. In order to use Table V-B for historical investigation, it is necessary 
to take from it the geocentric places of the planets for a particular day and 
apply them to any year past or future according to the key furnished in columns 
.5 — 9 and 11 — 15 of Table V-A. Column 1 of Table V- A gives the list of years 
from A.D. 1 to A.D. 2000, while column 10 of the same table gives the list of B.C. 
years from I B.C. to 1024 B.C. The reader will please note that columns 2, 3, 4 
of Table V-A give the increase or decrease of mean longitudes of the three 
principal planets Mars, Jupiter and Saturn for any number of years reckoned 
forwards or backwards from a fixed year. The further use to be made of these 
columns in historical investigations has been fully explained in section ii of this 
chapter, paragraph 251, etc. The reader is, therefore, now concerned only with 
column 1 and columns 5 to 15 of Table V-A. An illustration will best show how 
these columns are to be used in conjunction with 'I’able V-B. The first lino of 
Table V-A reads as follows (omitting columns 2, 3 and 4, the use of which has 
been fully explained in section ii of this chapter). 

Table V-A. 

Col. 1 Col. 6 Col. 6 Col. 7 Ool. 8 Col. 9 Col. 10 Col. 11 Col. 12 Col. 13 Col. 14 Col 16 
Mars. Mercury. Jupiter. Venus. Saturn. B.O, Mars. Mercury. Jupiter. Venus. Saturn. 

A.D. 1 1810 177G JSKI 1897 1916 1 1815 1775 1815 1896 1916. 

This means tliat if we wish to know the actual position of Mars, say, on the 
200th day of the Indian solar year in A.D, 1, it was the same (with a small 
cyclic variation) as Mars’ actual place on the 200th day of A.D. 1816 (Table V-B); 
Mercury’s actual place on the 200th day of A.D. 1 was the same as bis actual 
place on the 200th day of A.D. 1776 (Table V-B) ; Jupiter’s actual place on the 
200th day of A.D. 1 was the same as Ins actual place on the 200th day of A.D. 
1816 (Table V-B.)^ while Venus and Saturn, on the 200th day of A.D. I, stood 
exactly where they stood, according to Table V-B on th(i 200th day of A.D, 1897 
and A.D. 1916, respectively. 

Similarly the actual places of the five planets on the 100th day of 1 B.C. 
were the same as their actual places on the lOOth day of A.D. 1815, of A.D. 1775, 
of A.D. ISlfrof A.D. 1896 and of A.D. 1916, respectively. 

These places can be verified by actual calculation and they will be found to 
be the same as those given by the key in Table V-A, the cyclic variation in no 
case exceeding a degree. In the case of Mars, Jupiter and Saturn the exact 
variation is found, as follows from the interval between the given year and the 
year which corresponds to it in the current cycle. 

(Mars) The interval between A,D, 1 and A,D. 1816 is l,816year8 = 5x868 
jears. 
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The cyclic variation- in Mars’ place for •> cycles of 363 years each = 5 x 
(+•107 degree)= + degree or 32'. 

(Jupiter) The interval between A.D. 1 and A.D. 177r» = 1554 + 261 years. 
The cyclic variation in Jupiter's place for this interval = — ‘09+ 68 = + 59 
degree or 36'. 

N.B. — 1^54 years is a major cycle of Jupiter, vide paragraph 222 supra. 


(Mercury) The interval betwet'n A.D. 1 and A.D. 1776 = 1,775 years = 5x 
355 years. 

The cyclic variation in Mercury’s 'mean place for this interval is 5x( + *09) = 
+ •45', but since Mercury’s actual place depends mainly on the sun’s place and to 
a comparatively minor extent on his own mean place, it will be found by calcula- 
tion that Mercury’s place in A.D. 1 did not differ by even •45 of a degree from his 
place on the same solar day in A.D. 1776. 

The same remark applies to Venus, in whose case the interval between 
A.D. 1 and A.D. 1897 = 1,896 years = a major cycle of 1,061 years + a cycle of 
235 years. 

(Saturn) The interval between A.D, and A.D. 1916 is 1,915 years = 5x883 
years. The cyclic variation in Saturn’s place corresponding to this interval is 
only 6 X ( — *08) = — ‘10 degree or only 24 minutes. 

276. An actual example from a case with which the reader is already fami- 
liar will show not only the practical use of Table V- A in historical investigations 
but also the degree of accuracy — a very important point — which we may expect 
to attain by its means. Supposing we take the mean positions of the planets for 
any one of the years in the table of moveable years in paragraph 254 supra and 
wish to know the actual places of the planets on that particular date, taking first 
the year A.D. 631- which we found was a probable year, the actual longitudes 
(called geocentric places) of the planets at the completion of 89 days of the solar 
year in the year A.D. 634 were as follows : — 


Places of 'planets on S9th complete solar day, A.D. ():>4. 

[For the inetliod of obtaining from the column “ 90 days ” in Table V-B the places of 
the planets on 89th complete day, see N.B. to paragraph 28o below] . — 


Table V-A. Mars A.D. “ 1 728 ” — 8 
„ Mercury A. IJ. " 1699 ” 

„ Jupiter A D. “ 1 844 " — *4 
„ Venus A.D. “1817” 

•„ Saturn A.D. “ 1783 ” 4- -3 


Actual plfiod 
aHcertained by 


Table V-B. oaloulation, 
paragraph 
287 or 289. 

17-8 --•» =-. 17-,5‘’ 17-12 

= TO-J* 7-04 

=: 340-.5“ 840-r) 

= 42-8 41-6 

= 256-4'’ 256-4 


The A.D. years entered above are the years in the current cycle (Table V-B) 
in which the several planets attained the same places as they did in A.D. 634. 
The decimal places, — *3, — *4 and + *3 are the cyclic variations. 

It will be seen by comparison -with the results of actual computation in 
paragraphs 237 and 239 that practically correct results can be obtained as above 
by mere inspection of I'ables V-A and V-B. In the same manner we can obtain 
the actual places of the five planets for any of the other years tabled in paragraph 
256 supra and satisfy ourselves that the year A.D. 634 is the only suitable date. 

277. We may consider another example, that of Rama’s horoscope, along with 
which we may treat Sankara’s horoscope as given in MadhavachSrya’s Sankara- 
vijayain. We are told, in V&lmiki’s Eam&yana, that Rama was born “ in the 
twelfth month Chaitra (this is the southern version), on the ninth tithi, on a day 
of nakshatra Pnriarvasii, when five planets were in their houses of exaltation, and 
when J^npit-er was in Karkataka, as lagna, along with the moon ” Mr. M. N. Dutt’s 
translation of the RSm&yana, which presumably follows som^ northern version, 
has : “ and then, when the six seasons had rolled away after the completion of 
the sacrifice, in the twelfth month, on the ninth lunar day, under the influence of 
the Pnnarvasfl asterism, when the sun, the moon, Saturn, Jupiter and Venus 
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■were at Aries, Capricorn, Libra, Cancer and Pisces, and when Jupiter had arisen 
with the moon at Cancer, Kau(;aly5 gave birth to the Lord of the Universe.” 

278. We may follow the southern version as being self-consistent, while Mr. 
M. N. Butt’s version places the moon simultaneously in its house of exaltation 
(Rishabha) and in the lagna (Karkataka} Avhich is impossible. The first Moon in 
Mr. M. N. Dutt’s version is probably a printer’s error for Mars, because Capricorn 
or Makara is Mars’ house of exaltation, not the moon’s. The reader unacquainted 
with astrology may have to be told that a planet’s own house (vide paragraph 268 
supra) is different from the house of exaltation now in question. 

279. We may' take it then, that the five planets in exaltation in Rama’s 
horoscope were, —the sun in M6sha (0^ to 29”), the moon in Rishabha (30” to OO”), 
Mars in Makara (270” to 299°), Jupiter in Karkataka (,90° to 119°), and Saturn in 
Tula (180° to 209°). 

280. -We note that the month, solar or lunar, in which Kama was born is 
described as the twelfth month. Chaitra month is mentioned in the southern 
version, and Chaitra can be described as the twelfth month only with reference to 
the solar year, since it is the first mouth of the lunar year (paragraph 152 supra). 
AVhen the Ramayana was first composed, i.e., some few centuries liofore the Chris- 
tian era, we may be certain that the practice of casting horoscopes at the birth of a 
a child, however royal or divine, was entirely unknown, and it is very doubtful if the 
Hindus of that age were acquainted with the names, much less the movements, of 
any planets other than the sun and the moon. As already surmised (paragraph 
245), the practice of casting horoscopes must have come into vogue about the time 
of Varahamihira (sixth century A.D.) and the casting of Rama’s horoscojie, 
whether it was deliberately cast with reference to a particular date, or merely 
imagined with reforouce to the supposed superexcellence of the planets presiding 
over his birth, may bo ascribed to the fifth or sixth century' A.U. (Bentley in 
his Historical View of Hindu Astrononiy — vide page 115 below — ascribed it 
to the second or third century A.D.). There is good reason to suppose that the 
second of the motives here suggested really dictated the terms of this famous 
horoscope, the more so as wo find exactly the same attempt made, and with tlio 
same planets, except Venus, in the case of f^ankara’s horoscope. Omitting Venus, 
wo shall find that the same investigation, following the method indicated in this 
and the previous sections of this chapter, will do for both Rama’s and Sankara’s 
horoscopes, supposing we decide to treat them as genuine horoscopes. 

281. The mention of the month Chaitra as the twelfth month of the luni- 
solar year in the case of Rama’s horoscope is perfectly consistent with the solar 
month having been the first of the solar year, because wo are given to understand, 
at any rate by a probable inference in the case of Rama’s horoscope, that the sun 
was in Mesha.* In Sankara’s horoscope, according to Madhavacharya’s Sanhard- 
ri/dyuTO, the Sun, Mars, Jupiter^ and Saturn were occupying exalted positions. 
That the moon at the time of Sankara’s birth was in nakshatra Ardra and in the 
fifth fiukla tithi is the common tradition and we may' accept these details, at any 
rate, as a working hypothesis. 

282. In order to determine the years in which Rama’s a,ud ^mkara’s 
horoscopes would be true horoscopes, we may follow the method of investigation 
explained in detail in section ii of this chapter, paragraphs 250 to 2-55 supra. 
That is, we may first of all construct a table for a fixed year for which purpose 
we may again adopt the convenient year, 1 B.C, or A.D.O: this will suit both 
Rama’s and Sankara’s horoscopes. Referring to paragraph 250 we notice that it 
is necessary first of all to settle as approximately as possible the day of the solar 
year corresponding to the horoscope. In the case of, R&ma’s horoscope, the tithi 
IS 6ukla navami in Mesha month ; and in the case of Sankai’a, it Is Sukla pancharai 
in the same month. The lunar month to which these tithis belonged may have 
commenced a few days before Mesha month or it may have commenced any time 
from 0 to 29|^ days after the commencement of the Indian solar year, because we 
are not told whether the luuar month was Chaitra or (as in the case of Buddha) 
Vaiiakha. We may take ten days after the commencement of the Indian solar 


• Tbe well-known inoonaittoocy Jn horoscope, vi*., that between the 9th tithi when tne moon mniit have 

bad a longitude of at leaet 96^ and Panarvaeu natcehatra which hf all •yttema cannot ea:tend beyond 981^^ of loogltade, 
may be mentioned parentbetioally, but we do not propoee to notice it further on tbie oeoaeton. 

29 
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year as a fair average for the ninth or fifth sukla tithi of the lunar month with 
which the horoscopes are concerned. The mean longitudes of the three major 


planets (neglecting Venus for the present) were : — 

Mars. 

Jupiter. 

Saturn. 

Longitude on 0 day, A.D.O ( Fable IV) 

Mean motion for 10 days (Table IV) 

2547 

5*2 

163-2 

0-8 

70-6 

0-3 


259-9 

16t-0 

70-8 

In whole numbers 

260 

164 

1 

1 

To obtain the actual positions neces- 
sary for the two horoscopes, viz. ... 270° 

to 299° 

90° to 119° 

180° to 209° 


W e have, by the eye-table, aa corres^ 

ponding mean positions ... ... 240^" to 270"'**', 97^ to 127°, 175° to 205° 

reach these mean positions, we 
have, in the case ot Kama's horos- 
cope, to deduct from the positions 
on tho tenth day of the Indian solar 

year A.IX 0 ; or add algebraically. —350° to — 20°, — 37° to —67°, —226° to —266° 

And in the case of Sankara's horos- 
cope, we have to add ... ... -f 340° to +10°, + 298° to +330°, +105° to +140° 

283, Wo have now to search in Table V-A for the following quantities 
which being subtracted, or added, as the case may require, will give us the 
positions required respectively for Rama’s and l^ankara's horoscopes : — 

Mars. Jupiter Saturn, 

Table V-A. — Subtract (for Rama’s horos- 
cope) or add algebraically ... .. —850° to — 20° — 37° to — 67° —226° to — 266° 

Table V-A. — Add (for Sankara’s horoscope) +340° to + 10° +293 to + 330° +105° to +140° 
We find without much difficulty that the 
toilowmg quantities, indicating the year 
A.D.O minus 963, or 9t4 B.C., satisfy the 


mean longitudes of Rama’s horoscope, 
while the following quantities from the 
same Table V-A, indicating the year A. I). 

— b*'" 

-65° 

-247' 

806, satisfy Sankara’s horoscope 

+1“ 

-t 310° 

+ 116' 


284. We have now to calculate tho exact day of the solar year on which the 
tithi 6ukla 9 fell in the case of RSma’s horoscope and the tithi .4ukla 5 in the case 
of Sankara’s horoscope. 

First new moon in 

Kama’s horoscope. 964, B.O. solar year. 

SHrya siddhanta Eye-table, k B.C. 1001 Mar. 6’2266 1 4*9123 

n 37 years *5740 o 10’4358 

d 9 tithis d 8*8592 

24-2068 24-2068 

March 30*0074 
Sankara’s horoscope A.D. 805. 

biye-table, k A.D. 800 Mar. 20-9888 1 8*1606 

n (5 years) ... *2938 o 4*6027 

d (5 tithis) ... ... ... ... d 4*9218 

17*6851 17-6851 

^ A.D. 805 Mar. 38-9672 

i,0., Ap. 7*9672 

We assume that Rama’s birth took place at the end of 24 days of the Indian solar 
year 964 B.C., and Sankara’s at the end of 18 days of the Indian solar year, 
A.D. 805, and proceed to verify tho two horoscopes with the aid of Tables V-A 
and V-B. 

286. From Table V-A we learn that the positions (true geocentric places, not 
merely mean longitudes) of the several planets on the twenty-fourth day, 964 B.O. 

* The ueceMity for a reference to Mart* Eye-table has been pointed out in paragraph supra | it was pointed 

vtut in the same place that the Eye-table is not so necessary In the case of Jupiter and Saturn. 
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(= A.D. 0 t?u'nm 963), and on the eighteenth day, A.D. 805, were, practically and, 
except for small cyclic variations, very nearly, the same .ns their positions in 
certain years of the current cycle (Table V-B). 


Years in the cur tent cycle (Tahte V-B) tchen the several planets attained the positions 

required for the two horoscof es. 


— 

1 1 

Mars. 1 

j Jupiter. 

j Venus. 

Bo turn. 

Ramans horoscope^ 

Table V-A. 24th day, B.C. 904, or A D. 0 
minus 963, oorresponds in the current 
cycle, to 24th day of 

A.D. 1862 

A.D. 1801 

i 

A.D. 1881 

A.D. 1718 

Table V-B, on the 24th day of these at'veral 
years tlie planets’ geocentric places and 
the cyclic variations were 

298*0® - *3® or 
297*7® 

(28® in Makara) 

94’ 7® — *3® or 

94 4® 

(4® in Katiika). 

21*3® 

(in M^sha) 

188 1® 4. 7® or 
188*8® 

(8® in Tuhi) 

i^ankara*'^ horoscope — 

Table V-A, 18tb day, 805 A.D , oorieapondB i 
in the current cycle, to 18th day of 

A D. 1894 

A.D 1071 


A.D. 1954 

Table V-B, on the 18tli day of these geveral ! 
yeaiB the plam'tn* geocentric places, and 
the cyclic variations were 

299 0® - *3® or 
298*7® 

(19® in Makara) 

108*2® -f *20 or 
108 4® 

(18® in Katakn). 

i 

192*9® + 3“ or 
193 2® 

(13® in Turn) 


N B. — (1) In taking out the geocentric places from Table V-li, wt* should remember that that table gives tlio 
position for every tenth day in the year and that for intermediate days we should take i>roportiunal parts. Thus, for 
Mars’ position in Kama’s horoscope we have to take the position of the planet on the twenty -fourth day of A.D. 1862 
and subtract *3*". Now the position of Mars on the 20th day of A.D. 1862 was by table V-B, 205*3” and on the 30th day 
302*1® , increase for 10 days, 0 8” ; thoiefore, the ioorease for 4 days is 4 x *68 = 2*72®, or 2 7® and Mars’ position 
on the 24th day of 1862 A.D was therefore 295*3" + 2 7® =298*0® , while its position on the twenty-fourth day of 
B.C, 964, was 298 0 — *3° = 297*7® or 18® in Makara. We have to proceed in the same way for all the ofiier planets. 

(2) The positions in tlie two years, 964 B C. and A.D. 806 aio the positions required bv the horosooprs 
(if we remember that the solar month in both cases was Mesha and that the sun W'as tlierefore in his house of 
exaltation, equally witli the other planets named above) ; hut in Kama’s horoscope Venus ought to be m Mina (830* 
to 360®) according to Valmlki whereas on the 24th day in B C. 964, Venus’ position nas 2l'3‘^ or 21 degrees beyond 
Mina. 

When we come to study more closely the movements of Venus, wo shall find 
that in most years she is in or beyond Meshaat the beginning of the Indian solar 
year ; that only in certain years she is at this time in Mlua (330° to 359°) ; that 
once she is in Mina, she continues to return thereto every 8 years ; and that lastly, 
964 B.C., was not the kind of year when Venus would in Mesha month be in the 
constellation Mina. 

Evidently we have to make a second attempt, as wo did in the case of the Pari- 
padal horoscope, in section (ii), paragraph 263, and for the same reason, namely, 
tliat we have failed so far to get a correct po.sition for Venus. But before doing 
so we may devote some time to a consideration of Bentley’s solution of this problem. 

286. In a well-known and otherwise valuable and suggestive work entitled 
** Historioul View of Hindu Aeironomtf *' (1825), Bentley says : — 

“ According to the Ramayana, called Valmiki’s, five of the planets were in 
their houses of exaltation, as the astrologers term it, at the birth of Rama, that is 
to say, sun in Aries, moon in Cancer, Venus in Pisces, Jupiter in Cancer, Mars in 
Capricorn, Saturn in Libra, on the ninth lunar day of Chaitra. The position of the 
planets here given, I strongly suspect, are the result of modern computation and 
not from actual observation ; for the signs of the ecliptic, at least by these names, 
were totally unknown in the time of Rama and were not introduced into India 
until the second or third century A.D. 

Rama horn on tth April 961 B.IJ. 


(By Lalande’s tables.) 



s 

o 


a 


Sun 

0 

6 

11 

23 

Aries. 

Ikloon 

3 

12 

13 

54 

Cancer. 

Venus ... 

... 11 

1 

0 

0 

Pisces. 

Mars 

... 10 

2 

47 

0 

Capricorn. 

Jupiter ... 

4 

6 

2i 

13 

Cancer. 

Saturn ... 

6 

8 

27 

0 

Libra. 
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in which. Jupiter is only 6^^ 24' 13" beyond the limit and Mars 2° 47'. Bam&yana, 
B.I 8arga 8, Verse 16.” 

287. The reader who has carefully noted the mean annual movements of the 
planets (paragraph 222 mpra) will probably be inclined to ask how it was 
possible for Jupiter and Saturn which were in certain signs in 961 B.C. accord- 
ing to Bentley to occupy the same signs in 964 B.C. according to paragraph 285 
supra. We found that Jupiter’s position in 964 B.C. on Mesha sukla navainl 
WHS, according to the Ephemeris, y4‘4“ while, according to Bentley, on much the 
same solar day in 961 B.C., his position was 126’3°, an advance of 82° for three 
years, whereas Jupiter advances at least 30° every year or 90° in three years. 
Again Saturn’s position, according to the Ephemeris, on M§sha sukla navami in 
964 B.C. was 188 ‘8° oi' 189° whereas, according to Bentley, he was in the same 
sign in 961 B.C. and was occupying a position defined by Lalande’s Tables as 
188‘4°. That Saturn in 3 years should not have moved even one degree ttmst 
laud the reader in the conviction that either Bentley or the Ephemeris is wrong. 

288. In the first place, we observe that Bentley assigns to the sun only 6° 
of longitude on Ap. 6, 961 B.C. ; in other words that 6tb April was, according to 
him. the sixth or seventh day of the solar year, whereas we know from Eye-table 
.sec. k; that it was not till A.D. 1751 that the Indian solar year began to commence 
as late as March 29, and that Gtb April was only then the eighth day of the Indian 
solar year. We know also from section k of the Eye-table that in 961 B.C., April 
7 was the thirty-second day, and not the seventh day of the Indian solar year. 

289. An explanation of these serious discrepancies between Bentley’s figures 
and those furnished by the Ephemeris is to be found in the facts that Bentley 
follows the ordinary European reckoning of celestial longitude (vide paragraph 230 
supra) which starts from the First Point of Aries, or the meeting point of the 
equator and the ecliptic ; whereas Indian celestial longitudes are reckoned from 
this meeting point as it stood in a particular year, circa A.D. 532 ; that on account 
of precession, the First Point of Aries has since A.D. 532, moved w^estward at the 
rate of 50 seconds of an arc per annum ; that for every year before A.D. 532, the 
First Point of Aries must be shifted to a position east of that which it occupied 
in A.D. 532 ; that in 963 B.C. the First Point of Aries was fully 24'3 degrees 
(paragraph 229) east of the point where Indian celestial longitudes commouco ; 
that consequently in order to convert the positions in Bentley’s horoscope into 
those of an Indian horoscope, we should add about 24-6 degrees to each of Bent- 
ley’s positions ; in other words, Bentley’s horoscope would road as follows in 
terms of the Indian sidereal year : — 

Sun 80° 41' 

Moon 126° 43' 

Venus 355° 30' 

Mars 327° 17' 

Jupiter ... ... ... ... ... ... ... 150° 54' 

Saturn 210° 57' 

290. According to Bentley’s horoscope, sidereally construed, none of the 
planets except V enus was in the position required for Rama’s horoscope, unless we 
suppose that the framers of that horoscope used the system of tropical celestial 
longitudes which has been for a long time current in Europe but which, so far as 
is known, has never been adopted in this country, and in fact could not have been 
adopted here at any time, since the Indian astronomers, before Bbaskara’s time 
(twelfth century A.D.) either were ignorant of, or misunderstood, the precise effect 
of precession (see Whitney and Burgess’ Surya siddharda — 1866). The Hindus no 
doubt used n tropical year until about A.D. 532, but they imagined that it was, or 
was bound to be, of the same length as the sidereal year, and they reckoned celestial 
longitudes, not from the First Point of Aries which is a point created by, and for, 
spherical astronomy, but from a fixed oonsteliation in the heavens, which was 
Kriitikd long before A.D. 532, and Aivini since that year. 

291. It is possible that Bentley thought that for R&ma’s epoch the celestial 
longitudes of heavenly bodies would be the same, whether reckoned, by the 
tropical system from the European First Point of Aries, or from Krittika by the 



CHAP. V. — planets; seo. iir ; eama’s hoboscope; pabas. 292 — 29 f 117 

sidereal system, because the interval between the First Point of Aries of 961 B.C. 
and that of A.D. 632 is 24'5 degrees and the interval between the commencement 
of Krittika and the commencement of Asvini is 26°’40', a difference of only 
2 degrees and ten minutes. But our complaint against Bentley’s horoscope is not 
merely that his positions are reckoned from Krittika or from the First Point of 
Aries, but that they do not yield the particular ra^is or constellations indicated 
in Eama’s horoscope. The reader should remember that when a European 
astronomer speaks of the sign Oaucer^ for instance, he does not mean the constella- 
tion called Cancer or Karkatoka which is composed of certain fixed stars called 
a Gancri, ^ Cancri and so forth, but merely a part of the ecliptic removed by 90'’ 
to 119° from the point which liappens at that particular epoch to be the First 
Point of Aries or the meeting point of the ecliptic and the equator. Some confusion 
necessarily underlies this mode of speech of European astronomers and in order to 
obviate it, they use the expression sign or suyu of the zodiac when they mean a 
division of the ecliptic with reference to the moveable First Point of Aries ; and 
the expression constellation or constellation of the zodiac when they mean u 
particular group of fixed stars. In Indian usage, whether astronomic or popular, 
there has never been any distinction between a sign of the zodiac and a constellation 
of the. zodiaCf and a horoscope gives the position of a planet located in a particular 
group of fixed stars, or somewhere near it, whereas in European astronomy the sign 
Pisces with reference to 2500 B.C., for instance, means an arc of 30° in the ecliptic, 
actually occupied in part by the constellation Aries (Mesha) and in part by the 
constellation Taurus (Eishabha) end therefore 50 degrees distant from the constella- 
tion Pieces or Mina. 

292. We have not quite done with our criticism of Bentley’s version of Rama’s 
horoscope. If wo compare again the Ephemeris version of Rama’s horoscope in 
paragraph 285 supra, where wo assumed the horoscope to be one of the year 
964 B.C., and Bentley’s version, read in terms of Indian sidereal longitude (vido 
paragraph 289 supra), we shall see that the advance in Jupiter’s position from 
964 B.O. (according to the Ephemeris) to 961 B.C. (Bentley, after allowing for 
precession) is 56 degrees and the advance of Haturn from the former to the latter 
year is 22 degrees. Now these advances are' the advances of Jupiter and Saturn 
respectively for two years and not for three years, and wo may suspect that 
Bentley’s positions belong to 962 B.C. or A.D. 0 minus 961, not to 961 B.C. or 
A.D. 0 minus 960. In fact if wo determine the positions of the planets in 962 B.C. 
according to Tables V-A and V-B of the Ephemeris, we shall find them to be as 
follows ; — 

B.O. 962 ; 31 complete days of the Indian solar year, when the moon had 
reached the 9th tithi — 

English date Sun. Mara. Jupiter. Venus. Satuin 

6tli April B.C. 9G2 ...• 30° 324-6° ir>2-9° 356-0° 215 0° 

These positions are in every case, within 2’ of Bentley’s positions— vide paragraph 
289 supra. We may conclude that Bentley, when referring to B.C. 961, really 
meant B.C. 962 and ought to have said — as astronomers do in such cases — “A.D. 
minus 961 ” ; and that the positions of his planets as given by him, are tropical 
not sidereal. 

293. \V'e may now resume the consideration of. Rama’s horoscope. Having 
failed (vide paragraph 285) to locate it in its entirety in 964 B.C., and having satis- 
fied ourselves that Bentley’s identification, referring really to 962 B.C., is not such 
as to satisfy the conditions of an Indian horoscope, wo may still wish to ascertain 
whether there is any year within the traditional period of Indian history (we shall 
have something to say late,r, vide paragraph 300, as to the limits of the tradi- 
tional period itself) when Valmiki’s horoscope would have been a true horoscope 
for a child born in that year, whether that child was Rama or any other. This is 
a legitimate curiosity, and considering the interest which must always attach to 
any legitimate search for Rama’s horoscope, and so long as -we are in a position to 
indnlge it, historical considerations may for the nwment be held irj abeyance. ■ 

294. The general procedure is that indicated in paragraph 250 supx-a. Failing 
964 B.C., we may wish to search in a remoter past, but Table V-A gives a list of 

80 
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B.C. years only up to 1024 B.C. If "we want to go further back, all we have to 
do is to select for our fixed year, 1501 B.O., 2501 B.C. or 3102 B.C. (the year 0 of 
Kaliyuga). If we propound to ourselves the problem, what year or years since 
3102 B.C. up to date satisfied Kama’s horoscope, we might divide the problem 
into two parts: (1) what years between 8102 B.C. and 1101 B.C. satisfied the 
conditions; and (2) what years between 1101 B.C. and A.D. 900 satisfied the 
conditions. 

In this way our operations will be throughout additive and we shall avoid the 
inconvenience of subtraction or the algebraic addition of minus quantities ; vide 
paragraph 257 supra. 

For the first part of the problem we have to start as follows with 3102 B.C. 
as our fixed year. 

3102 B C. (Tables IV and IV-A). Mars. Jnpiter. Saturn. 

Mean loneritnde on 0 day of solar year. 847*0*^ 15*7° 839*2° 


3102 B C. (Tables IV and IV-A). 

Mean longitude on 0 day of solar year. 
Add for mean motion for 10 days of 
solar year 


Satux n. 

839*2° 


852 - 2 '" 

852° 


0-3° 

‘889-5° 

340° 


In nearest whole degrees ... 852° 17° 340° 

Actual geocentric places of which we 

are in search ... ... ... ... 270° to 299° 90° to 119° 180° to 209° 

'Corresponding mean positions (by Eye- 

Tal)le)as before (paragraph 282) .. 210° to 270° 97° to 127° . 175° to 205° 

Wanted morease to mean longitude of 

year 8102 H.O., 10th solar day, of ... +248° to + 278° +8i>° to + 110° +200° to + 280° 


i 

Calculation for 

2 

Yea rs 

3 4 

5 

6 

7 

8 

Day of 

'9 

10 

11 

12 

day of solar 
year. 

from 
3102 B.C 

Mars, 3 up. 

Sat. 

B*C. 

A.D. 

solar 
y ear. 

Mars, 

Jup 

Venus. 

Sat. 


1, Of d. 


3001 B.C. 24-27 
93 ye<nn 20 64 
9 8*86 


2801 B.C. TOO 370 
69 years 16*27 
9 lithis 8*8(J 


2501 B.C. 12*06 
66 yea IS 19*42 
9 Hthis 8*86 


(increases oi* 
longitude by 
Table V-A.) 


i (3102 
Y minus 
yr. in 
Col. 2.) 
198 2909 


201 2732 


280 2486 -2434 10 


(Col. 1.) (See explanation in paragra7>h 296.) 


- 2908 24 4277 yrs. 4818 yrs. 4270 yre. 4272 yr«. 

-2908 -2908 „ -2908 „ -2908 „ 

A.D. 1869 A D. 1410 A.D. 1862 A.D. 1304 
+ 803 + 844 + 478 + 383 

1762 A.D. 1764 A.D. 1840 A.D. 1747 

107“ 183“ 

-2731 27 4277 yrs. 4318 yrs. 4270 yrs, 4272 yrs. 

-2781 „ -2781 „ -2731 -2731 

A.D. 1646 A.D. 1687 A.D. 1639 A.D. 1641 
+ 303 +344 +236 +383 


A.D. 1909 A.D. 1931 A.D 1774 A.D. 1924 

295“ 344“ 186“ 

4277 yrs. 4818 yrs. 4270 yrs. 4272 yrs. 
-2434 „ -2484 „ -2434 -2484 

A.D. 1843 A.D. 18B4 A.D. 1880 A.D. 1888 

94“(») 


2101 B.C. 26 89 1047 

46 years 1*00 

9 titbis H-80 


193 2066 -2064 


3661 yrs. 8309 yrs. 8667 yrs. 6800 yrs 
-2064 -2064 „ -2064 „ -2640 „ 

A.D. 1497 A.D. 1815 A.D. 1608 A.D. 1462 
+ 868 +606 +470 +883 

A.D. 1860 A.D. 1920 A.D. 1973 A.D. 1886 

260“ (6) 104“ (e) 7“(e> ^179“ (/) 


(a) Jupiter’s place was less advanoed at the time by Stirya siddhEnta. than by Ephemeris. 

(b) Mars at the time was + 9® by SUrya dddh&nta. 

(c) Jupiter was 11 less adraneed at th^ time by Sfirya siddh&nta. 

(d) Saturn at the time whs 16® in advance by Ptirya siddhSnta. 

((») If wo allow 26® less for Venus’ mean longitude, ite actual place woo by oye^table, 368’0“ Sfirya 
siddhanta. 

(f) Saturn was at the time 10 degrees in advance of this by SHrya siddh&nta. 
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119 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Tear* 

from 

Mors. 

Jup. 

Sat. 

B.C. 

A.D. 

Day of 
solar 

Mare. 

Jup. 

Ven. 

Sat. 


year. SIOS B.C. 
£ye*tab. It Ot d 


(InoreMet of (3102 
longitude by minus 
Table V-A.) yr. in 
Col. 2), 


(Ool. 1.) (See explanation in paragraph 396.) 


1901 B.O. 3*29 1284. 24.4i 86 209 1818 -1817 24 

83 years 11*44 
9 tithia 8*80 

23 59 


3561 yrs. 3369 yr*. 3667 yr*. 8606 yr*. 
-1817 ,, -1817 „ -1817 -1817 „ 

A.D. 1734. A.D. 1662 A.D. 1740 A.D. 1089 
844 236 

A.D. 1890 1976 

274^ 97° 194° 


1201 B.C, 27-62 1961 
00 year* 26*70 
9 tithi* 8*86 


226 111 202 1141 -1140 3 


2178 yr*. 2169 yr«. 2189 yrs. 2298 yrs. 
-114(0 „ -1140 „ -1140 „ -1140 „ 

A.D. 1038 A.D. 1019 A.D. 099 A.D. 1168 
+ 720 +849 +948 + 766 

A.D. 1764 A.D. 1968 A.D. 19t7 A.D. 1924 

tsr 12r(<i) 327” 187’ 


J201 B.O. 27-52 1901 

9 tithi* 8*86 


201 90 188 1201 -1200 7 


2178 yr». 2169 yrs. 2189 yrs. 2298 yrs. 
-1200 „ -1200 „ -1200 „ -1200 „ 

A.D. 978 A.D. 969 A.D. 989 AiD. 1098 
+ 726 +949 +948 +760 

A.D. 1704 A.D. 1908 A.D. 1887 A.D. 1804 


For the eecond part of the problem we start with 1101 B.C. 

Mars. Jap. Sat. 

1101 B.C. 0 day, mean long. 809“ 261* 310® 

10 day* ... 5*2® 0*8® 0*8® 




314® 


262® 


810* 



Wanted 


270” to 290'’ 


90* to 119® 

180® to 209* 



Wanted corre- 

sponding mean 
position* (Eye- 
table) 


240* tc 270® 


97* to 127® 

175* to 205® 



Increase* sought. 

+ 285* to 316® 

+ 196'’ to +225° 

+ 225® to 265* 

• 


1 

2 

3 4 

5 

6 7 

8 

9 

10 11 

12 

Calculation for Years 

day ot solar from 

year. 1101 B.O. 

Mar*. Jup. 

Sat. 

B.C. A.D. 

Day of 
solar 
year. 

Mars* 

Jup, Yen. 

Sat. 

Eje*tab. 1, o, d. 


(Increase* of 
longitude by 
Table V«A.) 

'(1101 
mtnutf 
yr, in 

Ool. 2.) 

(Ool. 1.) 

(See explanation in paragraph 290.) 

1001 B.O. *«1 

137 

302 198 

234 

904 - 963 

24 

2178 yr*. 

2159 yr*. 2139 yr*. 

2298 yr*. 


87 years 10*43 
9 tithi* 8*86 


A.D. 1216 A.D. 1196 A.D, 1176 A.D. 1885 
+ 726 +688 +705 +388 

A.D. 1941 A.D. 1884 A.D. 1881 A.D. 171,8 

298° !fr(*) 188° 


801 B.C. 11*84 374 

74 year* 20*87 
9 tithis 8*88 


806 190 250 727 -720 12 A.D. l786 A.D. 1777 A.D. 1888 A.D. 1965 

296° 332° 206° 
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1 

Calculation for 

2 

Years 

3 4 6 

6 7 

8 9 10 11 12 

Day ot 

day of solar 
year. 

from 
1101 B.O. 

Mars. Jap. Sat. 

(Increases of 

B.C. A.D. 

(1101 

solar Mars. Jap. Ven. Bat 

year. 

Kye*tab. 1» 0, d. 


lonp'itudo by 
Table V-A.) 

mtnuH 
yr in 

Col. 2.) 

(Col 1.) (See esplaoation in paragraph 296 ) 

801 B.C. 29 14 

14 year8 2|i 70 
9 tithiH 8 86 

62*70 

69*06 

8*64 

814 

284 223 220 

287 - 286 

4 A.D. 1818 A.D. 1878 A.D. 1845 A.D. 1927 

266° (a) 118’ 366° 178°(fc) 

201 B.C. 3*07 

91 years 12*89 
9 tithis 8*80 

26*82 

991 

322 195 229 

110 -109 

2« A.U. 1706 A.U. 1706 A.D. 1787 A.D. 1806 

317" 90" (c) 344" 184 ’ 

101 B.C. 6*5 

61 yeaiS 6 6 

9 tithis 8 ‘8 

20*9 

1061 

287 215 242 

60 - 49 

A.D. 

21 A.D. 1766 A.D. 1706 A.D. 1847 A.D. 1866 

279’ 109° S3" 197" 

100 A.D. 13*6 

88 yoarfi 16*0 

9 tithiH 8*9 

1288 

290 207 268 

188 

9 A.D. 1640 A.D. 1742 A.D. 1849 A.D. 1720 

276’ 102° iO" 212’ (6) 


38-4 

2‘,»'5 


See Table 11 

8*9 

5 

1668 

304 

219 

221 

668 

6 A.D. 1657 

A.D. 1778 

A.D. 1994 

A.D. 1717 



307 


237 

806 

287*4” 

114” 

QT 

177^ W 

Bee Table II 

21 

1905 

212 

21 A.D. 1894 

A.D. 1764 

A.D. 1988 

A.D. 1954 


300" 107" er 192" 

295. The two tables set out above contain the resxilts of an exhaustive search 
for Rama’s horoscope, extending over a period of 4,0()0 years from 3102 B.C., 
the year 0 of Kaliyuga, to A.B. 900. Apart from the opportunity which they 
afford us of substantiating the claim advanced in paragraph 267 supra, viz., that by- 
means of Tables V-A and V-B it is possible to review the geocentric places of 5 
planets during a period of 4,000 years, our present investigation table may be made 
to serve a quasi-historic purpose. (1) The framer of Rama’s horoscope may have 
had in view not an actual year or an actual horoscope, but only an ideal horoscope 
in which five planets occupied exalted positions. If so, the search for a year in 
which the five planets actually occupied such positions ranks no higher than as an 
astronomical pastime and is in no sense an historical problem. -(2) For the reasons 
stated in paragraphs 245 and 280 supra, we must, as serious critics, dismiss the sup- 
position that Kama’s horoscope was actually calculated at the time of his birth and 
that, in the absence of writing, the details of that horoscope were preserved by 
tradition from Rama’s epoch down to the time when the horoscope was inserted in 
Valraiki’s Ramayana. (3) It remains to consider a third alternative, viz., that 
somebody, during the period when a study of planetary astrology was possible in 
India, viz., the period since about A.D. 300, actually noticed a year when the five 
planets occupied exalted positions, and framed Rama’s horoscope in imitation of 
that actual horoscope. If the year, or one of the years, when the five planets 
occupied exalted positions was comprised in what we may designate the astrological 
period, i.e., the period since A.D. 300 and if it also was a year in which it was 
possible for Rama’s horoscope to be interpolated or inserted in the Ramayana, then 
the investigation will have served the quasi-hist orioal purpose of indicating the 
probable time when this interesting interpolation in the text of the Ramayana was 
carried out; 

29(>. Now which of these alternatives does the investigation we have just 
concluded serve to establish ? By its means we satisfied ourselves, in the first 
place, that there were only 15 years since 3102 B.O. when the 5 planets. Sun, Mars, 
Jupiter, Venus and Saturn were so placed that they could reach exalted positions 
in the month of Mesha. These years are 2909, 2732, 2435, 2055, 1818, 1201, 1141, 
964, 727 ^ 287, 110, 50 B.O. and A.D. 188, 5G8 and 805: We next osculated, in 

(a) JUarB at the time was 6 to 5*" in adTanoe of this by Sflrja eiddh&nta } it isy thereforei regarded as a suitable 
pofiitioii. 

(5) Saturn at the time was 6® more advanoed by SCirya siddhhnta than by £|>bemeri$. 

(c) Jupiter's plane at the time 8® less by Sarya siddhanta than by Rphemeris. 

(d) Batura at the time stood 8*2 degrees further by Surya siddhanta than by Sphemeris. 
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column 1 of the table, on what day of the Indian solar year, the mean tithi sukla 
navaml in Mesha month actually fell in each of these years. We did not calculate 
the actual ending moment of the tithi, because that would affect our result only to 
the extent of half-a-day (paragraph 28 supra). Nor did we calculate the equi- 
valent English date in each case, as this is a detail which can easily be supplied 
from Eye-table k and n when we know the year. 

As a third step, we filled up columns 9 to 12 of our investigation table, first, 
with the year in the current cycle of each planet when it attained the same 
position as in the year entered in columns 6 and 7- By current cycle *’ we of 
course mean the cycles of years, 383, 363, 355, 344 and 235 for which the actual 
geocentric places of the five planets Saturn, Mars, Mercury, Jupiter and Venus 
respectively for every tenth day are furnished in Table V-B. Table V-A enables 
UB to fill up columns 9 to 1 2 of our investigation table from the year 1024 B.C. to 
the year A. D. 2005. For years before 1024 B.C. we use, infilling up columns 
9 to 12, the major cycles given at the beginning of Table V-A in combination 
with the by-now familiar cycles of 363, 344, 235 and 383 cycles for Mars, Jupiter, 
Venus and Saturn, respectively. Lastly in columns 9 to 12, we noted any 
suitable results reached by us by means of heavy type numerals, and unsuitable 
results by means of italic numerals. 

297. The geocentric places thus arrived at are correct astronomical places, 
with, in any case, a probable error not exceeding a dt>gree either way. But we have 
also to bear in mind that the mean places assumed in Indian astronomy for the 
different planets at the epoch 0 Kaliyuga were not the correct places by modern 
astronomy, which it is the object of the Epheineris to reproduce, but a mean 
longitude of 0 degree in every case [tSurya aiddhdnta I. 57). As the centuries 
advanced from 0 Kaliyuga, the differences between Surya siddhanta without bija 
and modern astronomy underwent variations which are tabulated below ; and by 
A.D. 900 there was practically no difference between the mean places of planets 
by Surya siddhanta (without hija) and those deduced by modern astronomy. 
Since A.D. 900 differences have accumulated again, and this is the prwiod when 
hljas or corrections were introduced by Indian astronomers to bring the planetary 
positions, as calculated by them, into accord with actual observation (see 
paragraph 268 supra). 

The following quantities, extracted from Table I V-B, have to be added, or 
subtracted (as the case may be), in order to obtain Surya siddhanta moan positions 
of planets at different epochs from the standard positions deduced from the 
Ephemeris Tables V-A and V-B : — 


B.C. 

01 are. 

J apifcer. 

Satarn. 

Vonud. 

Aleroury 

8101 

-f 

11-9 

- 16*9 

4-20 7 

- 33-0 

+ 83 0 

2101 

a. 

92 

- 11-7 

- ir>7 

- 24-9 

4- 28-9 

llcl 

-f- 

00 

~ 7*6 

- 10 7 

- 10 7 

4 * 217 

101 


4 0 

- 3 2 

4- 6-7 

- 86 

-^20 6 

A 1). 

900 

-b 

1-3 

4- 1*0 

4 - L*7 

- 0-4 

4 - 16-3 

1900 

— 

1*3 

4* 5-2 

- 43 

4- 7*7 

4-12 1 


298. At a first glance, and judged by Indian Ephemeris figures, without 
correction for Surya siddhanta, none of the 15 possible years since -3102 B.O. could 
have yielded a horoscope satisfying all the conditions of liaraa’s horoscope. In ten 
years, 2909, 2435, 2055, 1818, 1201, 964, 60 B.C , and A.D. 188, 568, and 806, 
Venus was not in Mina, but in Mesha or Bishabha, and in one case in Mithnna. [In 
one of these year^ 2055 B.O., which was otherwise suitable, Venus was only 7° 
beyond Mina, and this is a case which we shall have to re-consider later, first 
because if we make the correction for Venus’ mean longitude according to SQrya 
siddhanta suitable for the epoch, viz.,— 25° as compared with Ephemeris, we shall 
find that by the Eye-table for Venus the actual geocentric place of Venus at the 
end of six days of the Indian solar year in 2055 B.C, must have been 358’0° which 
was in Mina ra^i as required by llama’s horoscope ; and secondly, because Mars' 
position on the same day by Stlrya siddhanta, was 260‘6° (the position by 
Ephemeris) -j- 9*2 = 269*8°, which is within a few minutes of Makara rSfii (270°), 
the position required by Rama’s horoscope.] 

Mars . — In three of the 15 years entered in our investigation tables, viz,, 2909, 
24B5, 1141 B.C., Mars was so far short of Makara that eren the addition required 
by Stlrya siddhanta would not make up for the defioiancy. In two years, 2065 B.C. 

81 
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(already adverted to in the last sub-paragraph) and 287 B.O., Mars’ position was 
280-6'’ and 265° respectively by Bphotneris, but by Siirya siddhanta it would have 
been 269'8° and 270° respectively, which would satisfy Rama’s horoscope. We 
shall, therefore, have to review these two year.s separately, as the other planets then 
occupied suitable positions- 

299. JupiUr . — In two of the 15 possible years 2732 B.C. and 727 B.C., 
Jupiter’s position by the Ephemeris was 82° and 85° respectively. In the case of 
Jupiter, the conversion from Ephemeris to Surya siddhanta positions at the epoch 
in (juestion requires a deduct ion, not an addition-, if we make the appropriate 
deduction, we shall find that Jupiter’s actual geocentric place on ^ukla navami in 
Mesha month in 2732 B.C. was 68° while his place on the same tithi in 727 B.C. 
was 79°. Neither of these positions suits Rama’s horoscope. 

Saturn . — In two of the fifteen possible years, viz., 2435 B.C. and A.D. 100, 
which are equally unsuitable for Venus, the position of Saturn by the Ephemeris 
was in excess of that required by Rama’s horoscope, and by Surya siddhanta, 
Saturn’s position in those years would have been still more in excess. In two 
other years, 2065 B.C. and 287 B.C., Saturn’s position by the Ephemeris was 
179 and 178 degrees respectively, but by Surya siddhanta, he would have attained 
194° and 184° respectively which would satisfy Rama’s horoscope. 

300. To enable the eye to take in rapidly the results of each year investi- 
gated on pages 1 18, 119, the position of any planet suitable for Rama’s horoscope 
is indicated in heavy arabic numerals and the reverse in italic numerals. Reviewing 
the fifteen years’ tabulated results as a whole, we find that by Surya siddhanta the 
conditions of Rama’s horoscope would have been fully satisfied in two years, 2055 
B.C. and 287 B.C. The positions were, by Siirya siddhanta. 



Sun. 

Hare. 

Jupiter. 

Yeoiu. 

Batnrn. 

2065 B.O. 

7* 

270- 

93° 

86B° 

1W4“ 

287 B.C. 

6° 

270° 

114° 

85f>° 

[or iotnowhat 
lesB^ but Biill 
in Mina] 

184° 

Raei 

and house of 

MdMha. 

Makara. 

Karkataka. 

Mina. 

Tula. 


exultiatioB for 
oaoh planet. 

To what extent historical or literary criticism will be able to turn to account 
these two dates for Rama’s horoscope is a speculation on which it would be foreign 
to our purpose to enter at pre.sent. We sot o«it in paragraph 294 with the single 
proposition, namely, to try and discover the year or years between 3102 B.C. and 
A.D. 900, which would satisfy Rama’s horoscope and we have reached two 
astronomically correct solutions of this problem, understanding, of course, by 
astronotny the Indian science, and more particularly, the system of the Sfirva 
siddhanta without btja. 2055 B.C. may be considered too remote for any historical 
or qua si -historical speculation, 287 B.C. was about the epoch when the Ramayana 
epic was in process of evolution and construction, but data are as yet wanting to 
enable us to affirm that Indian astronomers of that time had the knowledge requisite 
for the construction of a horoscope like Rama’s 

301. We may note in passing that the last of the possible years in our 
investigation table, viz., A.D. 806 is a year which satisfies Sankara’s horoscope. 
It fails altogether to give a position for Venus that would satisfy Rama’s 
horoscope, but Venus was not in exaltation in Sankara’s horoscope in which only 
the four remaining planets Sun, Mars, Jupiter and Saturn were in exaltation. 
It has been sometimes assumed that A.D. 805 is the only year that satisfies 
Sankara’s horoscope ; but we may note that not only A.D. 806 but also A.D. 568, 
50 B.C. and 287 B.C. satisfy Sankara’s horoscope. In Ind. Antiq., Vol. XIII 
{Ap. 1884), Mr. K. 'I\ Telang wrote as follows : “ I am content to accept the 
beginning of the seventh century A.D. as a period down to which we can trace 
PQrnavarma as reigning in Magadha and that is about the time, therefore, when 
Sankaracharya must have composed his great ^ariraka Bhdshya.” 

502, Incidentally we may note that the year 964 B.C. which is one of 15 
possible years for Rama’s horoscope, and not a particularly good one either 
(because it shares with other years in the series the defect of an unsuitable position 
for Venus — vide paragraph 285 supra), is marred by another serious defect, viz., 
a position for Jupiter (94*4°) which though one of exaltation (i.e., in Karkataka 
raSi) by the Ephemeris, is not so by Stlrya siddh&nta, because at the epoch in 
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question, according to the small lable in paragraph 297 supra, the position of 
Jupiter by Surya siddhanta without bija. was 7 degrees less than by the Ephemeris ; 
in other words, the position of Jupiter by Stirya siddhanta on navauii tithi in 

MSsha month in the year 964 B.O. was 94'4° less 7°, or 87*4'^ which would have 
been 3 degrees short of" Karkataka. Considering the importance of Jupiter in an 
Indian horoscope, let alone RSma’s in whose horoscope it is all in all, we must 
finally discard 904 B.C. as being an impossible year for Rama’s horoscope. 

303. Tables V-A and V-B, being based on the constants of modern astronomy, 
will be found serviceable in verifying statements occurring in any literature, 
ancient or modern, regarding the positions of planets. We read, at page 4 of 
Lockvkr’s Star-gazing^ of a Chinese observation of the conjunction of 6 {sic) planets 
between 2514 and 2436 B.C. The same occasion is apparently referred to in 
Chambers’ Sun, Planets and Gmuets, where wo read: “The earliest record we 

g ossess of an occurrence of this kind is for China. A conjunction of Mars, Jupiter, 
aturn and Mercury in the constellation of Shi was assumed as an epoch by the 
Emperor Chueu-hio and it has been found by Messrs. Desvignoles and Kirch 
that such a conjunction actually took place on 18 February 2446 B.C. between 
10° and 18° of Pisces. De Mailla fixes 9 February 2443 B.C. as the date of the 
conjunction and says that the four planets, with the moon, were comprised within 
an arc of 12° extending from 15° to 27° of Pisces. 

De Mailla gives the following positions : — 

Mercury, R. A.... 344° 56' 16" Saturn 354° 39' 47" 

Jupiter ... 347° 2' 12" Mars 356° 45' 11" ’’ 

Moon ... 353° 18' 21" 

304. In the first place it is not possible that both Desvignoles and De Mailla 
can be correct, since between 18 February 2446 B.C. and 9 February 2443 B.C. 
Jupiter must have moved 150° or 6 signs and Saturn 60° or 2 signs. In the second 
place, it is easy to satisfy ourselves, with the aid of tables V-A and V-B, that 
neither of the above dates is correct. But before doing so, we should observe, as 
we did in paragraph 289 supra, that in European astronomy longitudes are 
reckoned from the First Point of Aries. In this case we may assume De Mailla’s 
positions in R.A. (Right Ascension) to be tropical longitudes, and convert them 
into Indian sidereal longitudes by adding to each position 49°, which was the 
distance from the First Point of Aries in 2500 B.C. to the 0 degree of the sun’s 
mean longitude in the same year in the Indian ecliptic. We then have the 
following asDe Mailla’s positions for 9th February 2441 B.C., expressed in terms 
of Indian sidereal longitude : — 

Mars 46° (rounding ofl’ fractions of a degree) ; Mercury 34° ; J upiter 36° ; 
Saturn 44° ; Moon 42°. 

In 2441 B.C. the Indian solar year began on February 23, because in 2501 
B.C., the Indian solar year began on Feb. 2109 (Bye-table, section k) 
and for 60 years from 2441 B.C. we add ... ‘52 (Bye-table, section n). 

Feb. 2!^- 

Therefote 9 February in 2441 B.C. was about 12 days before the commence- 
ment of the Indian solar year. Consequently at the oommenoeraent of the solar 
year 2441 B.C., Mars would be about 6 degrees further than on 9 February and 
Mercury about 12 degrees further, while Jupiter and Saturn would be very much 
in the same position. Wo can, therefore, apply a preliminary test by calculating, 
with the help of tables V-A and V-B, the positions of the 4 planets on 0 day of the 
Indian solar year 2441 B.C. Applying the large cycles found at the beginning 
of table V-A, we have, for the positions of the planets on 0 day of Indian solar 
year 2441 B.C., — 

M«ri. Mercury. Jupiter. Saturn. 

4277 yrs. 4306 yrs. 4318 yrs. 4272 yrs. 

— 2440 „ — • 2440 „ — 2440 „ — 2440 „ 

A.D. A.D. A.D. 18^ A.D. Isii 

(Table V-B) 110° 9° 282° 140° 

358rd day of previous year or 

9 February 2441 B.C. ... 104“ 0° 281 189° 
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305. Evidently, there whs no conjunction of the four planets in question, or of 
even of two of tliem, on 9 February 2441 B.C., and there must be a mistake some- 
where. Using the indications furnished by De Mailla’s positions for Mercury and 
the moon, we may conjecture that the date he had in mind was somewhere about 
2 March 2449 B.C., or the 10th day of the Indian solar year, 2449 B.C. For, 
applying the same major cycles as before, we have, for 10th day of 2449 B.C., — 

Mars. Mercury. Jupiter. Saturn. 


4277 yrs. 
— 2448 ,. 


4306 yrs. 4318 yrs. 
2448 „ — 2448 .. 


4272 yrs. 
2448 „ 


A.D. 1858 
28° 


A.D. 1870 

32° 


A.D. 1824 
34° 


A.D. 1829 

10th day of 2444 B.C. 

(2 March 2449 B.C.) ... 46° 

Cf. De Mailla’s positions 
(converted into Indian 
sidereal longitudes) 

paragraph 804 ... 46° 34° 36° 44° 

For the moon’s position on the same day, we proceed as follows: — 
(Eye-table, section k, J, n, O ) 2501 B.C., cominoncement 

of Indian solar year, 

Feb. 21 *09, 1st N.M. in S. year 12 05 
52 years ... '45 24 24 


Feb. 21-54 


36-29 
— 29-53 


‘6-76 

Mean ending moment of 3rd titbi 9-71 Add 8 tithi.s 2*95 

Feb. 31*25 = Mar. 2. 9^ 

March 2, 24 19 B.C. was the day on which the 3rd tithi came to an end. The 
sun’s longitude on the day in question being nearly lO degree.s, the moon’s 
longitude at tlie mean ending moment of the tithi roust have been lU + 3 x 12 
= 46°. De Mailla’s longitude for the moon is 42°, which must have been attained 
about 6 to 8 hours on either side of the end of the 3rd mean tithi. Wo see therefore 
that the datt^ whicli Do Mailla had in mind must have been 2 March, 2449 B.C. 
There is also probably an error of 10° in his ])osition for Saturn. None of the 
planets was in the constellation Pisces but all were in Rishabha, a part of which 
probably corresponds to the Chinese constellation Shi (= Indian Krittika). 

306. For another example of planetary conjunctions we select the following 
from Chambers’ Siih; Flavefs and Comet n : — 

“ On September 15, A.D. 1186, Mercury, Venus, Mars, Jupiter and Saturn 
were in conjunction between the Wheat-ear of Virgo (Spica Virginis) and Libra.” 

Here is an unmistakable reference to a constellation (not a tropical sign) of 
the zodiac and we ought to be able to verify it easily. The 15 September A.D. 
1186 was the 174th day of the Indian solar year A.D. 1186. 

We take out the positions of the planets on that day from tables V-A and V-B. 

Murg, Mercury, Jupiter. VenuH. Saturn. 

(Table V-A) A.D. 1186 = A.D. 1912 A.D. 1896 A.D. 1791 A.D. 1899 A.D. 1952 
(Table V-B) 174th day 177‘> 176“ 169“ 170“ 174“ 

The planets were, we find, comprised within an arc of 8 degrees in the 
constellation Kanyfi or Virgo. In this position, however, they were not visible to 
the naked eye since the longitude of the sun was 167". The 14 September 1186 
was, as we may see from the Ephemeris for that date (Vol. Ill of the present work), 
a day of new moon, and on the 29th of that mouth there was a lunar eclipse. Wo 
know also from the Encyclopaedia BHtannica (llth edition, Volume 2, page 799) 
that the end of the world was imminently expected in 1186 A.D., and predicted 
by ^trologers all over Europe, apparently on account of this extraordinary 
conjunction, the like of which perhaps has not occurred since man began to 
observe the stars. 

307, Mention of the year A.D. 1186 leads us to another conjunction of the 
same kind which must have happened in 2588 B.C., on the 175th day of the 
Indian solar year (about 14th August). There is no record of this conjunction 
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anywhere ; but that it mast have occurred on the date in question may be 
inferred from Table V-A and Table V-B. In fact after 3,773 years (a com- 
pound of 2,005 and 1,768 years) the mean longitudes of Mars, Jupiter and Saturn 
must according to Table V-A, increase by 11, 20 and 22 degrees, respectively. 
The reader should find no diflSculty in making the necessary calculations. 

* Mara. Morcui^-. Japiter* Vimug. Satura. Sim. 

4277 vra. yre. 4318 yra, 427(> yrs. 4272 (Table 

— 2587 “ — 2587 ‘ — 2587 — 2587 — 2587 “ IV-C.) 

A.D. 16iK) A.D. 1719 A. 1). 1781 A.D. 1083 A.B. 1085 

-f* 285 

-- A D. 1918 

175th day, 2588 B.C. 172“ 160“ 15.1” 155“ 155“ 167" 

Tbe sun was 13" to the east of Jupiter, Venus and Saturn and these planets 
must have been visible shortly before sunrise. The moon was in a different con- 
stellation. With these positions we may compare the places of the five planets on 
30th Oct. A.D. 1921 (the current year) which was also a day of now moon, or 
better still, one week earlier bn 23 Oct. A.D, 1921 when Jupitc.'r, Saturn and Venus 
Avere in close proximity to each other and Mars only 10 dc'grees off. 

308. The reader will find it a useful exercise to verify the following conjunc- 
tions, also extracted from Chamiikhs* Sun, FJancts and Comn/x ; — 

“On November 11, A.D. 1544, Venus, Jupiter, Mars and Saturn were very 
close, and Mercury was only 16’ distant . . . On 11 November A.D. 1544, 

Venus, Jupiter, Mercury and Saturn were enclosed in a space of 10 . . On 

March 17, A.D. 1725, Venus, Jupiter, Mars and Moicury appeared together in 
the same field of the telescope . . . f)n December 23, A.D. 1769, Venus, 

Jupiter and Mars were very close. On October 3, A.D. 1801, Venus, Jupiter and 
Moon wore very close in Leo and Saturn not far off.” (For the last two dates the 
jjositions of all 5 planets are given in situ in Table V-B.) 

309. We will conclude the present subjbet with an example which has an 
important bearing on Biblical chronology. Wo are told in the Encyclopaedia 
Bntannica (11th edition. Volume 2, page 888), art. Bible — New Testuvimt 
Chronology, that the astronomer Kepler identified the star of the Magi with a 
conjunction of the planets Jupiter and Saturn which occurred, in the constellation 
Pisces in May, October and December of 7 B.C. The same work adds, in a 
footnote (ibid.) : — “ It is a curious coincidence that a medieval Jew, R. Abarbanel 
(Abrabanel), records that a conjunction of these particular planets in this parti- 
cular constellation was to be a sign of Messiah’s coming. It is just conceivable 
that his statement may ultimately depend on some sucli ancient tradition as 
may have been known to Chaldaeun Magi.” 

We can, with the help of tables V-A and V-B, trace the successive positions 
of Jupiter and Saturn which must have occupied in 7 B.C. the same positions as 
they did in 1809 and 1909 respectively. We may set down the positions iu a 
table as follows ; — 


Movements of Jupiter and Saturn in 7 B.C. {Indian eolar i/ear). 


Day of 
Indian 
solar 3 r**ar. 

Julian date. 

1 Jnpiter. 

! 

j Saturn. 

! 

{ BeruarkP. 

1 

0 Day. 

March 

14 43 

843*4’ 

1 

350*6'’ 

Jupiter’s moremeuts in 7 M.O. were tbe same within 
u fi action of a dejccreo as in A.D. 1809, and Baturn's 
moTomentH the same as in A.D. 1909. Tables V^-A 
and V-B. The cyelic variation in the case of 
Jupiter wan that for 1809 4-6= 1815 y©aie=i:-3 
cycles of 006 jears each. The variation was .*. 3 
X — *223’ = — *069“. The cyclic variation 

to 

March 

24 1 

845*8'’ 

851*8" 

in the case of Saturn was that corresponding 

80 

April 

8 1 

84S-1" 

858*0“ 

to 1909 4 0 = 1916 = 5 X 388 years, i.e., 6 x 

30 

April 

18 

8508^ 

8548“ 

' — *095' -= — *476“. 

40 

April 

23 

852*5 

865*4 


50 M 

May 

8 

354*5 

1 

856*4 


00 , 

May 

1 

856*4 

857*6 

Distance between tbe sun and the planets 800'’= 20 
lira. Jupiter and Saturn rise in the east H brs. 
after sunaet. 
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Day of 1 






Indian 
solar year. ' 

.Tuhan date 


Jupiter. 

Saturn 

Remarks. 

70 Day. 

May 

23 

3581 

858*2 

Distance between bud and the planets 290*". Jupiter 
and Saturn rise in the east 7 hra. after sunset. 

80 


June 

2 

359 5 

358-3 


90 


June 

12 

1 0 

35!>-« 


100 


June 

22 

1*3 

359*7 


110 

»> 

July 

2 

2 8 

359*9 


120 

n 

.loiy 

12 

2 3 

(••1 


130 


July 

22 

2 2 

369 8 


140 


August 

1 

21 

359*4 


150 


August 

11 

1-0 

3.58‘9 


160 


August 

21 

0*0 

358*2 


170 


August 

31 

.358-0 

357*5 


180 


September 

10 

3'ir^ 

3.56 7 

Distance between snn and the planets 180'^. Saturn and 
Jupiter rise in the east about the time of aunsct. 

190 


Septt'traber 

20 

35>l-7 

355 9 

200 


September 

80 

365*4 

355 2 


210 


October 

10 

353*7 

354*3 


220 


1 October 

1 

2H 

3528 

353*8 ; 

1 I 

Distance between sun and the planets 185'^. Saturn 
and Jupiter rise 9 hrs. before the sun, i.o., at 9 p.m. 

230 


Octobei* 

30 

352 3 

358*4 1 

240 


November 

n 

359*0 

852 8 : 

1 Both J upiter and Saturn are stationary for about 

250 


November ^ 

19 

352 1 

352*9 ! 

J a mouth. 

260 

s» 

j November 

29 

1 352 5 

852*9 j 

«• 

270 

*> 

1 Deoerubcr 

9 

858 3 

3£:2*9 

Saturn still stationary. Distance between sun and 
the planets 90*. Saturn and Jupiter appear in lenith 
ut sunset. 

280 


December 

19 

354*4 

358 0 


290 


December 

29 

355 '6 


At sunset J upiter ancl Saturn appear in the western 
sky. 

300 

it 

January 

s 

857 2 

3648 

310 

1, 

January 

18 

859*0 

3558 


320 

11 

January 

28 

1*1 

368*9 


330 


February 

7 

3*1 

358*0 


340 


February 

17 

5*-* 

859*2 

Mai s on 344th day was in oenjunotion with Satui n. 

350 


FeliJ uar> 

27 1 

7*6 

0 4 1 

360 

1* 1 

j 

1 

M arch 

9 i 

100 

1*0 

In March 0 B 0. both Jupiter and Saturn had con- 
junctions with the sun and disappeared and they 
iiiust have reappeared about 4 April as morDing 
stars in the east. 


310. The above table shows that on the 70th solar day (May 23) Jupiter and 
Saturn were within a degree of each other in the last few degrees of Piscos. On 
the same clay the distance between the snn and Jupiter cum Saturn was about 290° 
and the planets must have risen together in the east about seven hours after sunset. 
From this time the conjoined planets continued to rise night after night in the east 
until the 180th day (September 10) when they must have risen in the east just as 
the sun set in the west. On this date the longitude of Jupiter was 3 57 ’4 and of 
Saturn 366 7 and they must have been very close. 

We read in St. Matthew, 2,1-12. “Now when Jesus was born in Bethle- 
hem of Judea in the days of Herod the King, behold, there came wise men 
from the east to Jerusalem, saying, Where is he that is born King of the Jews? 
for we have seen his star in the, east, and are come to worship him. . . . Then 

Herod, when he had privily called the wise men, inquired of them diligently what 
ti/ne t lie star appeared . . . When they had heard the king, they departed ; and 

lo. the star which they saw in the oast, went before them and stood over where the 
youmj child was. When they saw the star, they rejoiced, with exceeding great joy 
and when they came into the house, they saw the young child with 
Mary his Mother, and fell down and worshipped him,” etc. 

(>ii 9 December 7 B.C., the distance between the sun and Jupiter cw/a 
Saturn was 90' and the two planets must at sunset have appeared in the zenith of 
the sky. As after tliis date they ceased to appear in the eastern sky at night, the 
conference of the Magi with Herod may have occurred about December y, and 
they probably rcferi*ed to their experience in May of the same year when they 
said that they had seen the star of the King of the Jews in the east. 

(Jn the 340th day of the Indian solar year 7 B.C., i.e., about 17 February 
6 B.C., there was a further phenomenon, for on that day the longitudes of Mars, 
Saturn and Jupiter were 359'4°, 369*2° and 5‘4°, respectively, so that now Mars 
and Saturn were in conjunction. 

* Dr. Ketigebauer (op, c%t, page ante) haa calculated very aocnrately, according to modern aetronomy, the 
geocentric longitudes of Jupiter and Saturn for Memphi* (t> on October 27, 7 B.O. His longitudea are» Jupiter* 

and Saturn 345’77^ If to these figures wo udd the Indian preoes^on for 589 years (page 94 ante)* i.e«, 8 5 ' * 
we get 858 66"’ for Jupiter and 354*27 ’ for Saturn. 
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The Scripture narrative refers to a temporary disappearance of the star and 
to its reappearance at Bethlehem. We find from the table of movements that 
between the 0 and the 15th day of the Indian solar year 6 B.C., i.e., between 
March 14 and March 29 of that year, first Saturn and then Jupiter must have had 
a conjunction with the sun, that is, they temporarily disappeared, and about 
April 4, they were to the west of the sun, and they must have appeared low in the 
western sky, immediately after sunset. This may have been the reappearance at 
which the Magi rejoiced. Or the expression “ the star ntood over where the child 
was ” may refer to the fact that Saturn became stationary for about two months 
from October 20, 7 B.C. till December 19 of the same year and that during the 
same period Jupiter came closer and closer to Saturn until they were again 
together on December 29. The appearance of the two planets blazing from the 
zenith after sunset on December 9 must have been a striking phenomenon, at 
which the Magi could well have wondered as the star “ stood ” (i.e., was stationary 
in the zenith for several days) “over where the child was.” December 25 is the 
traditional day when Christ was born. 

Kepler, from a study of these phenomena in the light of the tradition 
recorded by Abrabanel, came to the conclusion that Christ was probably born in 
7 B.C. during a conjunction of Saturn and Jupiter. It is now well known that the 
chronology of St. Dionysius Exiguus who identified what we now call 1 B.C. 
{= the year 753 A.C.C. or of the Foundation of Borne) with the year of the 
birth of the Christ was wrong by at least three or four years, and that Christ 
must have been born before the year now spoken of as !• B.C. (A U.C. 750). 

311. Before concluding this chapter, it may be useful to indicate, for the 
benefit of other investigators, an important application, and one that is by no 
means self-evident, of the principle of cyclic recurrence in the jiositions of planets. 
In order to obtain the positions of planets in the current cycle, as is done in 
table V-B, for 303 years (Mars), 355 years (Mercury), 344 years (Jupiter), 
235 years (Venus), and 383 years (Saturn), it is not necessary to calculates the 
positions of these planets for all these years. If we havee the calculated positions 
of Mars for a series of 126 years, in all, say from A.D. 1822 to A.D. 1947, of 
Mercury for 79 years (say, from A.D. 1855 to A.D. 1933), of Jupiter for 95 years 
(say, from A.D. 1818 to A.D. 1912), of Venus for 48 years (see. y)aragraph 313 
below) and of Saturn for 88 years (say, from A.D. 1842 to A.D. 1929), we have 
sufficient material for fixing the positions of these planets in the first place 
for 363, 355, 344, 235 and 383 years, respectively, and secondly through tables 
V-A and V-B for all the time comprised in the range of history and tradition. 
The procedure is as follows. 

312. Let us assume that we have the calculated positions of Mars for every 
tenth day in every year from A.D. 1822 to A.D. 1917. With the help of the 
positions in the first and last of these years as well ag of the positions in two 
intermediate years 1869 and 1909, we obtain the positions in six other years as 
below : — 


0 DAY. 


Position in A.D. 1947 minus T degree 


0 day. 


position in 1 584 A 


D. 


337-6° 


Position in A.D. 1869 minus 1 degree 
115-2° 


1663 

... 338-3° ' 

l 

1585 116-5° 

1742 

... 339-1° i 


1664 117-9° 

1821 

... 339-8° ; 


1743 119-2° 

1900 

340- 0° 1 


1822 ... 120-5° 


3- 0° 1 


5-3° 


0-75° 1 


1-3" 


We know that Mars’ position on 0 day in A.D. 1584 must have been the same as 
his position 363 years later, i.e., on 0 day in A.D. 1947, less -1 degree. We there- 
fore write down as Mars* position in A.D. 1584, the position we have already 
calculated for 0 day in A.D. 1947, less -1 degree, i.e., 337-6 degrees. 

Similarly we Write down as Mars’ position on 0 day in A.D. 1506, his ascer- 
tained position on 0 day in A.D. 1869 less '1 degree, i.e., 115-2 degrees. 

Between A.D. 1684 and A.D. 1900 there are 316 years or 4 periods of 79 years 
each. We know from the table of Mars’ cycles that in 79 years Mars’ mean 
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longitude increases by -j- 1 015 degree. Our difficulty is, that owing to the annual 
equation and the anomaly, the actual geocentric place of Mars after 79 years may 
not increase by exactly + 1*015 degi’ee, but by something more or something less. 
But for small increases of mean longitude the annual ermation and the anomaly 
will operate uniformly, and we may assume, without risk of error, that if Mars’ 
position on 0 day in A.D. 1 584 was 337*6° and if his position on 0 day in A.D. 1900, 
was 340*6 degrees, his three intermediate stages, viz., those on 0 day in A.D. 1663, 
in A.D. 1742, and in A.D. 1821 may bo obtained by applying a uniform increment 
of = 0*75 degree. We obtain in this way tlie actual geocentric place of Mars 
on 0 day in the years A.D. 1663 (338*3°), 1742 A.D. (330*1°) and 1821 A.D. 
(.339*8°) , and we may, if we please, verify these figures by direct calculation. 

It ia obvious tliat for every ascertained position of Mars between A.D. 1822 
and A.D. 1900, we shall be able to obtain his positions in three other years, in other 
words, by means of his ascertained positions in the 70 years A.D. 1822 to 
A.D. 1900, we shall be able to obtain the positions in 3 X 79 = 237 years; and 
since we have already ascertained the positions of Mars for 126 years, A.D. 1822 
to A.i). 1047, W(i shall have on the whole the positions for 237 + 126 = 363 years, 
the full number of years required for a Mars’ cycle of 363 years: 

313. The following table shows at a glance how cycles of 35-5, 344 and 383 
years may be obtained for Mercury, .Jupiter and Saturn respectively by following 
the method we have already indicated for Mars. (The figures refer of course to 
A.D. years) ; — 


Mara. 

i 

Mercury. 

Jupiter. 

Saturu. 

1 94.7 16H4 

1869=^ 1506 

1 

1933 = i’'’>78 1 

1888 1538 

1912=ir.<i8 

1880=1486 

1929=1640 

1871 = 1488 

i 6 r»a 

1585 

1621 

1670 

16.51 

1569 

1605 

1647 

1742 

1664 

1670 

162r) 

1734 

1652 

1664 

1606 

1821 

174a 

1716 

K.ei 

1817 

1736 

1723 

1666 

lyuo 

1822 

1762 

1717 

1900 

1818 

1782 

1724 



1808 

17(W 



1841 

1788 



1854 

1809 



1 1900 

1842 



1 VjOO 

1 

1 1855 


t 

1 

1 1 



The figures in heavy ty})e are those indicated in paragraph 31 i mp'a. 

By means of the positions of Mercury', ascertained for the 4(> years A.D. 18.55 
to A.D. 1900, we obtain positions for 46 x 6 = 276 years in addition to the ascer- 
tained positions for 79 years ; total 355 years, which is Mercury’s cycle. 

By means of the positions of .Jupiter, ascertained for the 83 years A.D. 1818 
to A.D. 1900, we obtain positions for 83 X 3 = 249 years in addition to the ascer- 
tained positions for 95 years; total 344 years, which is Jupiter’s cycle. 

By means of the positions of Saturn, ascertained for the 59 years A.D. 1842 
to A.’l). 1900, we obtain positions for 59 x 5 = 295 years in addition to the 
ascertained positions for 88 years ; total 383 years, which is Saturn’s cycle. 


314. For obtaining the figures for a 

Venus’ cycL 

e of 

235 years w^e proceed 

by a slightly different method 

[. We first of all 

calculate 

the positions of Venus 

for 48 years as follows 

: — 







] 

11 

III 

IV 

V 

VI 

VIT 

VIIX 

1800 

1801 

1802 

1808 

1804 

1805 

1806 

1807 

1840 

1841 

184’J 

1843 

1844 

1845 

1846 

1847 

1880 

1881 

1883 

1883 

1884 

1885 

1886 

1887 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1027 

1960 

1961 

1962 

1968 

1964 

1965 

1966 

1987 

2000 

2001 

2002 

2003 

2004 

2006 

2006 

2007 

To these six rows of eight figures each 

we can, without calculation, add 

a seventli row — 








VI 

VII 

VIU 

I 

II 

III 

IV 

V 

2040 

3041 

2042 

2085 

2036 

2087 

2038 

2039 


For, the position of Venus in A.D. 2040 is the same as its position 235 years 
before, in 1 805, which stands at the head of column VI. We therefore repeat 
for A.D. 2040 the figure already obtained for 1 805. Similarly we repeat for 
2041... ...2039 the figures already obtained for 1806 . . . 1804. 

315. (Venus — contd.) We next proceed to interpolate between 1800 and 2040 
the figures for every eighth year as we did before for the other planets. Thus, 
supposing we want the figure for 0 day in each case we interpolate as follows : — 
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0 DAT. 




0 DAT. 


)0 ... 

• . • 

329-3 

(ascertained figure). 

1888 

... 336-4 (ascertained figure). 

)8 ... 

329-8 


1896 

... 336-1 


16 ... 

330-4 



1904 

... 336-8 


J4 ... 

331-0 



1912 

... 337-5 


12 ... 

331-6 



1920 

338-2 

(ascertained figu 

to ... 


332-2 

(ascertained figure). 


3-5 

-f- 5 =7 -7 



■ 2-9 

-7- 5= -6 

2000 

.3440 

(ascertained figu 

1.8 ... 

332-7 



2008 

... 344-5 

)6 ... 

333-2 



2016 

... 845-0 


54 ... 

333-7 



2024 

... 345-6 


'2 ... 

334-2 



2032 

... 346-1 


50 ... 

« . . 

334-7 

(ascertained figure). 

2040 

346-6 

(figure a.sc 0 rtai 



2-5 

-r 5 = -5. 



for A.D. 1805) 


2-6 -7- 6 = -62. 


From every year for which we possess ascertained figures we are thus able 
to obtain figures for four more years ; out of 48 years’ figures wo can thus evolve 
figures for 192 years in addition to the original 48 ; total 240 years, which is five 
years more than the full Venus’ cycle of 235 years. 

316. The increase of mean longitude of Venus every 8 years is l’r)2 degrees, 
and we could have interpolated all the figures between A.D. 1800 and A.D. 


2040 in one series of thirty stops, thus 


A.D. 1800 
1808 
1816 
1824 
1832 
1840 
1848 

A.D. 2()'t0 


0 OAY. 

... 329 3 (ascertained figure). 

329- 0 

330- 5 

331- 0 

331- 6 

332- 2 
382-7 

... 346 6 (figure ascertained for ] 805) 

30)17-3 
-57 


We see that the figures obtained in the last paragraph for 


• A.D. 1808 

1816 

1824 

1832 

1840 

1848 

are 829-9 

330-O 

331-0 

331-6 

332-2 

332-7 

against 329-8 

330-4 

331-0 

831-6 

332-2 

332-7 


whioh we obtained in paragraph 315 and the differences are hardly perceptible; 
nevertheless it is safe to proceed by breaking the thirty steps into a number of 
stages as we did in paragraph 315 because the successive differences in the 
anomaly and annual equation of the thirty steps caused by differences in mean 
longitude amounting in all to 17’3 degrees may not be uniform in the case of 
Venus. 

317. In the following table, in which the base year is A.D. 1999, the above 
method of development of a perpetual planetary ephemeris from day today is 
illustrated in greater detail. The figures for the top and bottom line in the case 
of each planet being known, the examples show how the figures for intermediate 
years maybe obtained by interpolation. If this table is extended to 79 years in the 
case of Mars, taking 1998, 1997 . . . 1921 as the successive base-years, to 

46 years in the case of Mercury, to 83 years in the case of Jupiter, to 48 years in 
the case of Venus, and 69 years in the case of Saturn, we shall have all the 
material required for a perpetual planatery almanac (Tables V-A and V-B). Con- 
siderations of space alone forbid the reproduction of these tables, which have the 
merit of yielding certain important corollaries, one of which (viz., that Mars can- 
not retrograde in Magha nakshatra in Kfirttika-MargaSlrsha months) is made 
use of in paper No. V in the appendix On the astronomical references in, tha 
Mahabharata. 
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Table, illustrating the proms of obtaining, from the calmlated places of Mars, Mercury, Jupiter, Venus 

of 363, 655, 344, 248 and 383 yecirs, respectively 


Bays of tolar year 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

160 

A.B. 







Degrees of longitnde. 








Mart A.D. 

180-0 

176-6 

173-5 

171-7 

171*2 

172*1 

174-1 

177-1 

180-5 

184*8 

189-6 

1947 

200*4 

206-2 

212*3 

218*7 

1683 

182-4 

178-9 

176-8 

173 9 

173-0 

178-6 

176*6 

178*4 

181-8 

186*0 

100-7 

195-7 

201*6 

207*8 

218-2 

219-6 

1762 

184 8 

181-4 

1781 

1701 

175-0 

1764 

177-1 

179-7 

183-0 

187*1 

191-8 

196-7 

202*6 

208-3 

214*1 

220*6 

1841 

187-2 

188-9 

180-4 

178-8 

177*0 

177-2 

178-6 

391*0 

184*3 

188-3 

192-9 

197*7 

203-5 

209-3 

215-0 

221-4 

1920 

189 6 

186-4 

18-2-7 

180-5 

179*0 

179*0 

180-1 

182-8 

185*6 

189-6 

1940 

108*7 

204-6 

210-8 

215-9 

222*3 

1999 

192-1 

188-9 

186-2 

182-7 

181-1 

180-8 

181-7 

183-8 

J86-9 

190-7 

194*9 

109*8 

206*2 

211*0 

216-0 

223*2 

A or variation from 
cycle to cycle. 

+ 2-4 

+ 2-5 

+ 2-8 

+ 2*2 

+ 2-0 

+ 1-8 

+ 1-5 

+ 1*3 

+ 1-8 

+ 1*2 

+ 1-1 

+ 1*0 

+ 1*0 

+ 1*0 

+ 0-9 

+ 0-9 

Mercnry A.9. 1986=1631 

382’8 

345-5 

2-3 

20-6 

89-7 

68*6 

76-9 

90-8 

100-5 

100-1 

92*8 

91-0 

08*8 

112-1 

128-7 

146-3 

1677 

332-8 

846-3 

21 

20-4 

39-4 

58*4 

75-7 

90-7 

100-6 

100*7 

93-4 

01*2 

98-8 

111-9 

128-6 

im 

1723 

382-8 

346-2 

1-8 

20-1 

39-1 

58*1 

75-6 

906 

100-7 

101*2 

04-1 

91-5 

98*7 

111*8 

128-2 

146*7 

1769 

3.32-8 

345-1 

1-5 

19-8 

88-8 

67-8 

758 

906 

100-8 

101-7 

94 7 

91-8 

98*6 

111-6 

127-9 

145-6 

1815 

832-8 

345-0 

1-3 

10-6 

38*5 

67-6 

75-1 

90*4 

100*9 

102*2 

95-4 

92*1 

08*6 

111-5 

127*7 

145-2 

1861 

382 7 

84^1-9 

1-1 

19-3 

38-2 

67-2 

74 9 

90-3 

101-0 

102-7 

0C-O 

92*4 

93-6 

111-8 

127-5 

1450 

1907 

832-7 

344-8 

0-9 

'19-1 

37-9 

56*9 

717 

90 2 

101*1 

103-2 

90-7 

02-7 

08-5 

111-2 

127*8 

144-7 

1953 

.332-7 

844-7 

0-6 

18-8 

87*0 

56-8 

74.6 

901 

101-2 

103-7 

97-3 

92-9 

98 4 

111*0 

127-0 

144-5 

1999 

332-7 

344-5 

0-4 

18 0 

87*8 

564 

74-2 

80 9 

101-3 

104-2 

97*9 

93-2 

98 4 

110-9 

126-8 

144-2 

A or Tariation from 
cycle to cycle. 

+ 0-0 

+ 0-1 

+ 0-2 

+ 0-2 

+ 0.3 

+ 0*8 

+ 0*2 

+ 0*2 

-0-1 

-0-5 

-.0-6 

-0-3 

+ 0-1 

+0'J 

+o;} 

+ 0-2 

Jnplter A.D. 1999=1655 

849-1 

861-6 

368-8 

850-2 

358-4 

0-6 

2-6 

4-4 

6-0 

7-4 

8-6 

9*3 

9*7 

10-0 

9*7 

9-2 

1738 

848-6 

861-0 

353-8 

356-6 

357-7 

359-9 

2-1 

8-8 

6-3 

08 

7-8 

8-6 

8-8 

9*1 

8-7 

8-8 

1821 

817-5 

849-9 

3522 

364-5 

866-6 

358-8 

0-9 

2-6 

4-1 

55 

0*5 

7-3 

7-5 

7*7 

7-8 

6-8 

1904 

846*4 

348-8 

361-1 

353-4 

856*5 

357-7 

369-7 

1-4 

2-9 

4-2 

6-2 

6*0 

6’2 

6-8 

6*9 

6-8 

1987 

346-3 

347-7 

850-0 

362-3 

364*4 

846-6 

368-5 

0-2 

1-7 

2-9 

39 

4-7 

40 

40 

4-5 

3-8 

. A or variation from 
ciyole to c\ ole. 

l-I 

1-1 

1-1 

n 

1*1 

n 

1-2 

1-2 

1-2 

1-3 

1*3 

1-3 

1-3 

1-4 

1-4 

1*6 

the lop line, A.B. 1666, the tigorea for A.B. 1699 have been repeated t but as the cyolio variation between A.B. 1999 and A.B. 
of the difference between A.I). 1656 and A.B. 1987 by 4, that the figure for Jupiter for A,B. 1665 is in e.\cu8ii of the ^uro for A.B. 1999 (344 years * 
column the figure for A.1). 1987 ie 846‘3 and that for A.B. 1999 ie 349 1 , a difference of 3 8. Wo add *6 to 8’8 in order to got an exact quotient (1* 1 ) 

Venns A.D. 1999 

38-0 

40-0 

612 

721 

8 . 3-0 

93*4 

108-3 

102*6 

120*6 

126*6 

130-6 

131*0 

127-5 

121*2 

1157 

113*8 

9007=1772 

38-6 

49-9 

61-0 

72*6 

88-3 

934 

108-1 

112*1 

119*6 

125-1 

1*281 

}27*6 

128-6 

117-6 

113 0 

112-0 

2016=1780 

39-0 

50-4 

02-0 

72-8 

83-5 

93-6 

103*0 

111-6 

118-8 

123*7 

125-7 

124-1 

119-5 

118-9 

110*2 

110-3 

2023=1788 

39-5 

60-9 

62-4 

78-1 

83*7 

98 6 

102-9 

iiri 

117*0 

122-3 

123-2 

120-7 

116*5 

110*2 

1074 

108*5 

2031=1796 

40-0 

51-4 

02-8 

78 4 

83*9 

08-7 

102-8 

110-6 

1)7*1 

120-8 

120 8 

117-3 

111*6 

106-5 

104*6 

106*7 

2039=1804 

40-5 

51’P 

63-2 

73*7 

84-1 

03-8 

102-7 

110-1 

116-2 

119-3 

138*8 

118-0 

107*5 

102-8 

101-8 

106*0 

A or variation from 
cycle to cycle. 

+ 0*6 

+ 0-6 

+ 0-4 

+ 0-8 

+ 0 2 

+ 0-1 

-0-1 

-.0-5 

-0-8 

-1-6 

-2-4 

-3*4 

-4-0 

-8 7 

-28 

-1*8 

Satvra A.D. 1969=1586 

3*4 

4-7 

0-0 

7-3 

8*5 

9-7 

10*0 

irs 

U‘7 

13*7 

14*1 

14*6 

16-0 

14-0 

14*0 

14-6 

1645 

43 

5-6 

0-9 

8-2 

9-4 

10-6 

11*8 

12-7 

13-6 

14-6 

16-1 

15.6 

16*0 

15*0 

168 

16-7 

1704 

6-2 

6-5 

7-8 

9*1 

10 8 

11-5 

12-8 

18-7 

14-6 

15*8 

16-1 

16*6 

17-1 

170 

16*9 

16*8 

1763 

6*1 

7.4 

8-7 

10*0 

11-2 

12-6 

18-7 

14*6 

15-6 

16-6 

17*1 

17*6 

181 

18*1 

18*0 

17*9 

1822 

7*0 

8-3 

9-0 

109 

12*1 

18*4 

14*7 

16-6 

16*6 

17-6 

18*1 

18-7 

19-2 

10-2 

10-1 

19*0 

*1881 

7-9 

9-2 

10-6 

11-8 

18*0 

14*8 

16-6 

16-6 

17-6 

18-0 

10*1 

10*7 

20-3 

20-3 

20*2 

201 

1940 

88 

10-1 

11-4 

12-7 

14*0 

15-8 

16-6 

17*6 

18*6 

19-6 

20*2 

20-8 

21*4 

21*4 

21*8 

21*8 

1999 

9*8 

IH 

13'4 

18-7 

160 

16-3 

X 7-6 

18-6 

19-6 

20*6 

21*2 

21*6 

22*4 

22*4 

22-3 

22*8 

A or variation from 

+ 0*9 

4 0-9 

+0-0 

+0-8 

+ 09 

+04 

+09 

+ 1*0 

+ 1-0 

+ 1*0 

+ 1*0 

+1*0 

+11 

+ 1*1 

+ 1*0 

+1*0 


cycle to cycle. 
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and Saturn, for 126, 79, 96, 48 and 88 t/earx, rexpedirelij, the actual places a f the »i me planets for cycles 
(see paragraph 311, page 127 of kd). 


160 

170 

180 

100 

000 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

1320 

330 

340 

350 

300 

2262 

282*1 

2891 

246 2 

258*3 

260*6 

268 0 

% 

275*8 

Degreea of longitude. 

288 2 290-9 298 7 306 3 

814 t 

821*8 

329 5 

336*9 

344*8 

362-2 

359-7 

7-0 

14 4 

2261 

232*9 

289*9 

247 0 

254*1 

261*4 

208*8 

276 6 

284*0 

2917 

299 5 

807 1 

814*9 

322-6 

380-2 

837*7 

345*6 

852*9 

04 

7-6 

15*0 

2270 

238*7 

240*7 

247*8 

254*9 

262*2 

269 6 

277 4 

284 8 

292 5 

800*3 

307 9 

316*7 

128 4 

330 9 

888 5 

846-2 

868*6 

1-1 

82 

15-6 

227*9 

234*6 

2415 

2486 

255 7 

263*0 

270*4 

278 2 

285'G 

298 3 

801 1 

808-7 

816*6 

324*2 

831*6 

889-3 

846 9 

351-8 

1-8 

88 

16 0 

228*8 

286*3 

2423 

2494 

2666 

263-8 

2712 

279*0 

286*4 

294-1 

801 9 

309 5 

817 8 

325-0 

882 3 

840-1 

847*6 

36B-0 

2-6 

9-4 

168 

229*7 

236*2 

243 3 

2604 

257 6 

264 9 

272 8 

279 8 

287*5 

2951 

8027 

310 3 

818-8 

826-7 

883-1 

840-8 

848-2 

355-7 

8*0 

10*2 

17 6 

+ 0*9 

+ 0-8 

+ 0-8 

+ 0-8 

+ 0*8 

+ 08 

+ 08 

+ 08 

+ 0*H 

+ 08 

+ 0-S 

+ 08 

+ 0-8 

+ 0*8 

+ 07 

+ 08 

f07 

+ 0-7 

+ 0-7 

+ 0-6 

+ 0*6 

164*3 

181-5 

196*9 

208 7 

218*0 

208-1 

2016 

208 4 

213 8 

22h*4 

2441 

262-8 

280 0 

296'6 

810-8 

318-9 

317*9 

311-4 

80i)‘2 

317*4 

331 0 

164*0 

181-3 

196 8 

208*7 

213*2 

208-7 

202*1 

203*6 

213*6 

228 2 

244 0 

262 5 

279 8 

296-4 

310-2 

8191 

318-3 

811-8 

809-5 

817*8 

380*8 

168-7 

181*0 

196*6 

208 7 

213*6 

209 3 

202 6 

203-7 

213*5 

228-0 

218 9 

262 2 

279 6 

396 2 

8101 

3192 

318-8 

312-3 

309 7 

817*2 

380 7 

163*4 

180*8 

196*4 

208-6 

218 7 

209-9 

202*9 

208 8 

218 4 

227*8 

248 8 

261*9 

279 4 

296 0 

8100 

819-3 

819-3 

3127 

309*9 

317*1 

330*6 

mn 

1806 

196-2 

208-0 

2140 

210-6 

203-4 

204 0 

213-a 

227-6 

248 7 

2016 

279*2 

296 8 

3099 

319 4 

319-8 

313*2 

3101 

817 0 

330 4 

162*9 

1804 

1960 

208 6 

214*2 

211*1 

203 8 

204*1 

218*2 

227*4 

243 6 

2613 

279 0 

295*6 

809 8 

319 5 

82C-8 

813 6 

310-3 

816*9 

830*2 

162*6 

180-2 

195-8 

208 5 

214*5 

211*6 

204*2 

*204 8 

218*1 

227*2 

24.3*5 

261*0 

278-8 

295 4 

309-7 

319-6 

820*B 

314-1 

810 6 

816*8 

830*1 

162-3 

180*0 

195 6 

208 6 

211*7 

212*1 

2016 

204-1 

213 0 

227 0 

248 4 

260 7 

278-6 

295-2 

809-6 

811t-7 

321 8 

814 5 

310 7 

316 7 

329 9 

162*1 

179*7 

195*5 

208-6 

216*0 

212-6 

204 9 

204 6 

212 9 

226*9 

248*2 

260 4 

278 8 

296 0 

809 6 

319*8 

821*8 

315-0 

810*9 

816*7 

829*8 

■fO-3 

+0 2 

+ 0*2 

+ 0*0 

-0*2 

~06 

-03 

-0-2 

+ 01 

+ 0*2 

+ 02 

f03 

+ 0*3 

+ 0*2 

+ 0-1 

-01 

-06 

-0-5 

-08 

+ 01 

+ 0*1 

8*4 

72 

5-9 

45 

82 

1*8 

u7 

0 0 

859-4 

869 1 

869 4 

359*9 

01 

1 9 

3*8 

4-9 

6 6 

8-7 

10-9 

18*0 

16-4 

7*8 

6'2 

5 0 

3-6 

2 3 

0*7 

859 7 

859 1 

358*4 

358 4 

858 5 

8591 

359 9 

1-1 

26 

4 4 

6*1 

8-1 

10 2 

12 6 

149 

5*8 

46 

3*4 

2*0 

07 

859 2 

858 2 

867-6 

367 0 

357*0 

357*2 

857.8 

369-7 

350-9 

1 4 

82 

60 

7*0 

u-i 

116 

188 

4-3 

80 

18 

0*4 

369*1 

367-7 

366*7 

860-1 

355 6 

856*6 

865 9 

356 5 

857 5 

858 7 

0-2 

2*0 

3*9 

5*9 

8-0 

10 1 

12-7 

28 

1-4 

0 2 

358-8 

357 5 

866 2 

355 2 

3r>4 6 

854 2 

354*2 

3546 

3552 

356 3 

357 5 

8590 

0*8 

28 

4*8 

6 9 

9*3 

11*6 

1*6 

1-6 

1-0 

1-6 

1-6 

1*5 

16 

15 

1 4 

i 1 

I 3 

1-.3 

1*2 

1 2 

1 2 

1-2 

1*1 

1*1 

1 1 

1 J 

M 


1656 IB + 48, and the rariation in geocentric plaoo oorroBporiding to thii is found by trial to bo from *4 to *7, it in aHBuinod, in order t-o facilitate the diTiiion 
later) by *4, 6, *6 or ‘7 degree according an one of theie figuroB it required to make a complete diviiion of the differenoti by A. Example : In thoO day 
on division by 4, and asaumo that the cyclic variation for geocentric place between A.X). 1666 and A.D. is -f“ i^‘ favour of tl>e former year. 


116 0 

121 1 

128-5 

137*2 

U68 

1571 

168-0 

170 2 

190*6 

202,5 

2144 

2264 

23H.7 

251*0 

263-8 

275-0 

28H-0 

300*1 

312-9 

3252 

3877 

115*0 

120 0 

128*2 

1872 

147 2 

167 8 

168 6 

179 6 

191 1 

203*1 

216*0 

226 9 

239-3 

251*7 

264 0 

270 3 

28H6 

301-1 

813 6 

326-0 

888 4 

118*9 

120 0 

128*0 

1371 

1476 

167 6 

169 1 

180 0 

191-6 

203-6 

215*6 

227-5 

2899 

262-8 

264*6 

276-9 

289-3 

301-7 

814-2 

8206 

889-0 

112-9 

119*4 

127*8 

1371 

147 9 

167 9 

169 7 

180 4 

192-1 

204*1 

210*1 

2281 

240*6 

252 9 

266-8 

277-6 

290 0 

802-4 

814 9 

327 3 

339*7 

UV8 

118-9 

127*6 

137 0 

148*2 

1,58 2 

170 3 

180 8 

192*6 

204*6 

2167 

228 7 

241-4 

253-6 

265-9 

278*2 

200*7 

803*0 

8166 

328*0 

340 3 

110-7 

118 4 

127*4 

1371 

148 5 

1565 

170-9 

181*2 

1931 

206*1 

217-2 

229-3 

2417 

254-2 

266*5 

27H 9 

291-4 

803*7 

316 2 

328 7 

341-0 

-1*0 

-05 

-02 

-0*0 

+ 0 3 

+ 08 

+ 0-0 

+ 0*4 

+ 0.5 

+ 0*5 

+06 

+ 0*6 

+ 0 0 

+ •06 

+ 06 

+ 0 6 

+ 0*6 

+ 0*6 

+06 

+ 0*7 

+ 0-7 

14*0 

13-4 

12*7 

119 

111 

10 2 

95 

8*8 

81 

79 

77 

7-4 

7-8 

8-2 

8-5 

9*4 

10*8 

11 1 

12*8 

185 

14 7 

16*1 

14-6 

18*8 

180 

122 

113 

lO'ii 

9 9 

92 

9*0 

8*7 

8*4 

8*8 

9-2 

9-6 

10 4 

11-2 

12 0 

13-2 

144 

16*8 

16*2 

15*7 

16 0 

14-2 

184 

12 5 

118 

11 1 

10 4 

101 

9-8 

9-6 

9-8 

10-2 

10 6 

11-4 

12-2 

13 0 

142 

164 

16*6 

17*4 

16‘8 

16*1 

16*8 

14 5 

186 

12 9 

12-2 

11*6 

11*2 

10-9 

10 6 

109 

11*2 

11*6 

12*4 

18*2 

14-0 

161 

16 3 

17*5 

16*5 

18 0 

17 8 

165 

16 7 

14 8 

14 1 

18-4 

12*7 

12-8 

12*0 

11-7 

120 

12 2 

12-5 

13*4 

14-2 

14 9 

26*1 

172 

18*4 

19*6 

19-1 

18*6 

17 7 

16*9 

16*0 

15-8 

14 6 

13*8 

184 

18*1 

12*8 

130 

13-2 

18*6 

U4 

162 

16*9 

17*0 

18*1 

19-3 

20*8 

20*8 

197 

18 9 

IBl 

17 2 

16 5 

168 

15*0 

14*6 

14-2 

13*9 

14*1 

14*8 

14 0 

164 

16-2 

16*9 

180 

19*1 

20-8 

21*8 

218 

20*7 

19*0 

19*1 

18 2 

in 

168 

160 

16*6 

15*2 

14-9 

15*1 

113 

15 6 

16*4 

17 2 

17*9 

19*0 

20*1 

21-8 

+ 11 

+ 11 

+ 11 

+ 1*1 

+ 11 

+ 11 

+ 11 

+11 

+ 11 

+ 11 

+ 1*1 

+ J’l 

+ 1*1 

+ 1*0 

+ 1-0 

+ 1*0 

+ 1*0 

+ 1*0 

+ 10 

+ 09 

+ 09 
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Section iv. — The Planetary Eye-tablee. 

318. The planetary eye-tables for Mars, Mercury, Jupiter, Venus and 
Saturn, which are included in Table IV, constitute an important by-product of 
the perpetual planetary almanac. The general nature and use of the planetary eye- 
tables has been referred to in paragraph 225 supra (page 93) and it only remains 
to explain how the eye-tables were constructed. The object is to ascertain for 
each mean longitude of a planet, whether superior or inferior, say for 0°, 10°, 20°, 

. . . 350" of its mean longitude, the corresponding actual geocentric place 

attainable by it on each day of the Indian solar year, say on O day, on the lOtb 
complete day ... on the 360th complete day and vice versa: Supposing 
we wished to have such an eye-table in 36 stages, for each planet, and for every 
ten complete days of the Indian solar year (like the eye-tables we actually possess 
in Table IV), it would be theoretically necessary to compute, in the manner 
shown in paragraphs 237 and 239 supra (pages 96, 97), the actual geocentric places 
corresponding to 5x36x36 = 6,4.80 mean positions, whicli might take a whole 
year or more to compute. 

319. As an alternative to this formidable undertaking, we simply note, in the 
perpetual planetary almanac (1’able V-B), the occasions on which 0", 10*’, 20" 

. . . 350" are attained as geocentric places, on the 0 day of the solar year, 

first by Mars, then by Jupiter, and thirdly by Saturn ; then, the occasions on which 
0”, 10", 20", etc., are attained as geocentric places by the same planets on the 10th 
complete day of any solar year ; and so on up to 360 complete days of the solar 
year. Having secured these occurrences, we tabulate them, and add to each 
geocentric place the corresponding mean longitude, which is easily done with the 
help of Table V-A. The result is the eye-table for each of the superior planets 
Mare, Jupiter and Saturn. 

320. For the inferior planets Venus and Mercury, we first of all tabulate their 
increases of mean longitude, for every 10 days, for 235 years in the case of Venus, 
and for 46 years in the case of Mercury. Then we select from Table V-B the 
actual geocentric places corresponding to definite stages of increase of these 
mean longitudes. As a result, the eye-table for Venus presents the same general 
appearance as the eye-table for Mars, Jupiter and Saturn, but whereas the vertical 
heavy-type column in the eye-tables of Mars, Jupiter and Saturn presents actual 
geocentric places, and the body of the tables presents mean longitudes, the first 
vertical column in the eye-table of Venus furnishes mean longitudes and the rest of 
the table presents the geocentric places. This variation in the eye-table for Venus 
is a necessity, because, to every single mean longitude of Mars, on, say, the 100th 
day of the Indian solar year, there corresponds but a single geocentric place, and 
vice versa, whereas the vice versa does not hold good in the case of Venus: 
for instance, on the 100th complete day of the Indian solar year. Venus may have 
a geocentric place of 164° when her mean longitude is 180°, and she will have 
the same geocentric place also when her mean longitude is 329°. 

321. In the case of the Mercury eye-table, there is a further peculiarity. 
All the possible positions, whether mean or actual, of Mercury on a given day of 
the Indian solar'year aro reducible to 46 definite types, exemplified by the years 
noted in column I of Mercury’s eye-table and the actual positions in other years do 
not vary from these excepted to the extent of a degree or two. It was, therefore, 
thought advisable to retain these types themselves as an eye-table : it thus happens 
that for eveiy 10th day of the Indian solar year the Mercury eye-table presents 46 
stages at intervals of about 8°, instead of 36 stages at intervals of 10° between 
one stage and the next, as in the case of the other planets. 

322. It was stated in paragraph 268 supra (page 107) that the eye-tables 
can be used for the purpose of computing the actual geocentric places of the five 
planets in the Paripadal horoscope. We may now compare the results of applying 
to the calculation of this date (1) the rigorous method presented in paragraphs 
237, 239 supra (pages 96, 97), (2) Tables V-A and V-B, (3) the planetary eye-tables- 
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Mara 

Merou ry. 

* Japitor 

1 

Venue. 

Saturn. 

HeAn loQgitnde on 89th oomplete day A.D 

881-92^ 

ii-r.e" 

33083" 

296-28" 

1 260 4r 

634, i.e., 17tb Jane, time about mean 
aunriae. 

(1) Aotaal geocentric place by atrict caloulntlon, 

17-1 2“ 

70*4" 

340r»" 

41-6" , 

I 28U 4' 

paragrapha 287 and 239 (pa gee 96 and 97) 
(2) i^ottial geocentric place by Tablea V-A and 

17 5" 

70-4" 

340-6" 

42 8" 

266 4' 

V-B (page 112aapra). 

(8) Actual geocentric place by planetary eye- 

IM" 

70 4" 

3410" 

42-7" 

26ao'’ 

tablet (Table IV). 



t 




It -will be seen that, although the planetary eye-tables omit fractions of a 
degree, yet the results yielded by them are accurate enough for all practical 
purposes. 


323. The eye-tables have, however, one drawback, as compared with tables 
V-A. and V-B. When a planetary eye-table is used, as in the last paragraph, for 
ascertaining the geocentric place of a planet directly from its mean longitude on a 
given day of the Indian solar year, proportionate pai ts will geTierally have to be 
taken, and that, more than once in each case. Thus in the case dealt wit h in the 
last paragra})h, the reader, on looking into the Mars and Mercury eye-tables, will 
find certain entries under the 80th and 90th completed days, which he should 
proceed to manipulate as shown below: — 

Mars. 

Col. 1. Ool 2 Col. 3. 

Actual geocentric place Mean louj^itnde on 80hh Moan longitude on ilOth 

(Eye-table.) complete day. (Kyo-tablo ) eomploto day (Kyodablc.) 


10° :t2.V 324° 

20° .‘^38° 335" 

By taking proportional parts for the 89th day, we find that Mars, on 89th 
complete day, 

would have attained 10° actual geocinitric place for a mean longitude of 

324" ... (1) 

and would have attained 20° actual geocentric place for a mean longitude of 

335-3° (2) 

By taking proportional parts again with reference to (1) and (2), we see that 
if Mars on oDtli complete day attained, with an increase of 11*3" mean 
longitude fi.e., 335'3° — 324°), an increase of 10° in actual geocentric place, 
he would, with an increase of 8° mean longitude, attain an increase of * =7‘1° 
in actual geocentric place. In other words, on the 89th complete day Mars’ geocen- 
tric place, corresponding to mean longitude 332° = 10“ + "'I" or 17’1“, which is 
exactly the result obtained by strict calculation in accordance with paragraph 
239, page 96 supra. 

Mercury, 

From the following entries in Mercury’s Eye-table under 80th and 90th 
complete days, 

SOth complete day. 90f/t complete day. 

i.e., mean longitude ... 332° mean longitude ... ... 13° (1) 

actual geocentric place ... 57° actual geocentric place ... 71°J 

we obtain, by proportional parts for 89th complete day, 

mean longitude ... ... 9“1 \ 

actual geocentric place . . 69 ' 8 "/ 

similarly, frona the following entries under SOth and 90th complete days, 

SOth complete day. 00th complete day. ^ 

mean longitude ... ... 339“ mean longitude ... ... 20° > (3) 

actual geocentric place ... 68° actual place ... ... ... 73° J 

we obtain, by proportional parts, for 89 complete days, 

mean longitude ... ... ... ... 16“ T 

actual geocentric place 71‘6‘’ j * ^ 

34 . 
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Lastly from (2) and (4^ we reason as follows, by proportional parts : — 

with an increase of 7° in mean longitude (i.e;, 16“ — 9“) Mercury attains an 
increase in geocentric place of 1*7" 71*5" — 69*8"). 

with an increase of 2*6" in mean longitude (i.e., 11-6° — 9") Mercury attains 
an increase in geocentric place of ? ™ r= *63". 

That is, on 89th complete day. Mercury’s actual place, corresponding to mean 
longitude (9" -f- 2*56") or 1 1 *56", — 69*8" 4- *63"= 70' 4", which is exactly the result 
obtained by strict calculation in accordance with paragraph 237, page 95, supra. 

324. In taking proportional parts for the 89th complete day, the eye-tables 
for Jupiter and Saturn should be used in the same way as the eye-table for Mars. 

325. For Venus, we have, by the Venus Eye-table. 

Ool. 1. ■ Gol. a. Co). 8. Ool. 4. 

Heait longUud«3. Actual geocentric place Actual geocentric place Therefore actn«»l geooen* 

on 80th complete day. on 90th complete day* trio place on bo'Ji com- 
plete day (by proportional 
' parts). 

290" 82“ 47" 46-5" 

300" 31" 42" 40 * 9 " 

That is, we find, from the first and last columns, that with an increase in mean 
longitude of 10" (i.e., 290" to 300"), Venus undergoes a decrease in geocentric place 
of 4*6" (i.e., 45*5" — 40*9"). 

Therefore, with an increase in mean longitude of 6" (i.e., 296" — 290"), Venus 
undergoes a decrease in geocentric place of <> x *46'— 2*76". 

In other words, on 89th complete day, Venus’ geocentric place, corresponding 
to a mean longitude of 296*23°, —46*5" — 2*70" = 42'7‘’, which is within 1 degree 
of the result obtained by strict calculation in accordance with paragraph 237, 
page 95, supra. 

Si-;cTiuN V. — ErMpnee and Eclipse chronology. 

326. All over the world, aud whatever system of chronology may be followed 
in any particular country, a recorded eclipse is an unerring landmark for the 
chronologist, and therefore the energy of mathematicians since the 16th century 
A.D. has been expended on the production of lists of eclipses for ancient as well 
as modern times. In such lists the path of each solar eclipse is often noted, 
.showing in what parts of the terrestrial globe it was central and where it was 
visible. Oppolzer’s Kanon der Finsternisse, which is generally regarded as a 
standard work on the subject, describes the eclipses, both lunar and solar, from 
1207 B.C. to A.D. 2161 and is fully illustrated with charts. For eclipses com- 
prised within this period, no other guide is necessary, and it happens that the 
most ancient eclipses recorded anywhere in history fall within this peiiod. 
Professor Newcomb’s Tables of Solar Eclipses from 700 B.O. to A.D. 2300, and 
Dr. Gratton G uinness’ very accurate list of lunar eclipses in his New Moons and 
Vernal Equinoxes (li.G. 1622 to A.D. 1934) may also be referred to. Lastly, 
frequent use has been made in the course of this work of a French work, first 
published in the 18th century, L'Art de. Verifier Us dates, which gives all kinds of 
eclipses in some detail from A.D. 1 to A.D. 2000. The eclipses in Sir A. 
Cunningham’s Booh of Indian Eras are reproduced from the French work. 
Italicized solar eclipses in IV-L will generally be found in Oppolzer, but not in 
the French work. The resson why such eclipses are omitted in the French work 
is given in paragraph 845 below. 

327. But in India public curiosity occasionally fastens itself on eclip.ses which 
are more ancient than any recorded in the above works, and which there is no 
known means of dating, because the literary documents referring to them are them- 
selves destitute of any historical dates. For instance, a solar eclipse is believed to 
have occurred on the day when Bkma was to have been crowned, and when, instead 
being of crowned, he went into exile. Bentley referred this eclipse to 940 B.C., 
July 2- In the MahabhSrata two eclipses, occurring in the course of a fortnight 
(this is the most sensible construction that can be placed on a passage which 
literally means that both a lunar and a solar eclipse occurred on the same day, 
which is physically impossible), are said to hav^ preceded the great battle, and 
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these eclipses must have occurred, according to the commentators, in the lunar 
month of Karttika or hlfirga^irsha. But there are no dates in either the Hamayana 
nr the Mahabhfirata, and as there is nothing whereon we can base even an approxi- 
mation to a date, critics and investigators imagine dates, more orlesS hypothetical, 
for the events of the Ramayana or for those of the Mahabharata and seek to 
•establish their hypothesis by showing that there were eclipses on those dates. 

328. It is not, however, solely to gratify such speculative curiosity that the 
following tables have been devised. A recorded eclipse is a genuine and solid 
landmark in history ; but ancient records of eclipses, equally with those of other 
events, are often not quite exact in detail, and then it is necessary to ascertain by 
other means whether there was an eclipse on a particular date and what was its 
nature and extent. An eclip.se obeys certain laws of cyclic recurrence, like a 
tithi or a nakshatra or a planet ; and it is the object of this|Bection to define and 
exemplify the cycles which will be found most useful in practical investigation, 
and which will enable us to satisfy ourselves whether an eclipse which is believed 
to have occurred on a certain date did occur, or could have occurred at tbat time. 

329. An eclipse cycle may be defined as a period, composed of a certain 
number of partial or complete solar years, after which the sun’s «li3tance from a 
node is the same at new moon ( in the case of a solar eclipse), or at full moon (in 
the case of a lunar eclipse), and the sun’s and moon’s anomalies are also nearly 
the same, as at the beginning of the period. A pi rfei t eclipse cycle in this sense 
probably does not exist, but there is no harm in using an imperfect cycle, pro- 
vided we apply from time to time the correction, which we may call the cyclic 
variation. 


.‘530. It w'as stated in paragraph 140, page 40, supra, that in order that an 
eclipse may bo possible, the sun should be within a certain distance from either 
of the moon’s nodes. For a solar eclipse, it suffices if the sun is between 0“ and 
16*2® from a node : indeed a solar eclipse is possible so long as the sun is not more 
than 18*9" from a node. For lunar eclipses, the limits are much narrower: for a 
lunar eclipse to be fairly certain, the sun must not be more than 10-44" from a 
node, and when his distance from a node is between 10-44" and 13 86", a lunar 
oclipse is possible, not probable. It follows from the tables of Rahu’s (JV-K) and 
sun’s (IV-C) motions, that the di.stance of the sun from the node diminishes every 
day at the rate of 1*0386016 degree, and the interval from the moment when 
the mean .sun is at a node to the moment when he is at the same node again is 
l “ 346*61996 days. This is the [leriod of a joint revolution of the sun and 
node, fixed by modern astronomy ; but when using this period in Indian astronomy, 
we have to make the same allowance for the annual displacement of the 0'^ point 
of longitude in Indian astronomy as we did in paragraph 21 9, page 91 , supra, in the 
case of the planets. Applying the same method to the distance of the sun from 
the node, or as it is shortly called, “ Sun from node,” we proceed as follows : — 

Sun and node together do 3 jygy = 1*0386015 degi’oes per day (modern 
nstronomy). 

Sun alone does ='9B66091212 degree per sidereal day (modern). 

.*. node alone does 1*0386015 — *98.56091 ~* 0.529924 degree per day 
(modern). 

And a given node does 360^ in — 6798*4269 days = 18* >59906 sidereal 

years (modern). 

In 18*59906 years, the displacement of sun’s 0° longitude (vide paragraph 
217, page 90, supra) =1 8*5990(; X *00236 1 “ =- *04391 238°. ^ 

But the node travels *0.52992 1 degree per day in a direction opposite to 
that of the sun. 


.*. it travels *0439124° in =*8286453 day. 

.*. node, by Indian astronotny, must be held to complete an orbit in 
*6798*4269 ~ *8286 = 6792*5983 days. 

node, by Indian astronomy, travels in one day e7^.6-ys8 ~ ‘0529988 . 

But the sun, by Indian astronomy (SOrva Siddh&nta), in one day travels 
•9856026®. 
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san and node, by Indian astronomy, together travel in one daT 
1-038001 4^ 

And sun and node travel in 1 year 1 •0380014 x 365-2r)876°= 379*3583°. 

Sun and node together travel in 300° in = 346*61 998337 days. 

According to SQrya siddhanta, the last figure, as observed by Professor 
Jacobi in E^tig. Ind., Vol. I, page 442, ought to be 346’6246334 days: but in- 
asmuch as the only use ordinarily made of the distance of sun from node in chro- 
nological investigations is in connexion with eclipses, and eclipses are peculiarly 
a matter of observation and therefore a iiiatter which, to be safe, should, as far 
as possible, be regulated by the quantities of modern astronomy, we adopt, for 
the period of joint revolution of the sun and node, 346’61 998337 days which, as 
compared with the figure adopted in modern astronomy, involves a slight correc- 
tion for the annual displacement of the sun’s 0° longitude in Indian astronomy. 

331. The other quantities which we shall make use of in Table IV-L follow 
from those above settled. The length of a tithi, as a fraction of a day, by Sflrya 
siddhanta = ™ -9843529315 of a day. 

The joint motion of sun and node for one tithi = •9813529315 X 1 038601 4 
= 1 '02235033275 degrees. 

.’. The joint motion of sun and node for 360 tithis, or an ordinary lunar 
year of 12 months = 360 x 1 “02235033275 = (36) 8-046011979 degrees; and 
the joint motion of sun and node for 390 tithis or 1 3 lunar months (when the 
lunar year includes an adhika mouth) = 3 (9) 8’71 6521 961°. 

N.B , — Tables for readily oalccilating ihe distanoe of sun from node for any number of days 
or years will be found at the end of this section. 

332. We now proceed to define the principal cycles which we shall use in 
investigating the recurrence of eclipses. The first is the famous saros of 18 years 
and 10 days, which has been known at any rate in the west from a period of 
remote antiquity. 

(1) (a) 18 Indian sidereal years — 6,57 1-65768 days (Silrya siddhanta). 

(b) 223 synodical months = 6,585-321 1 24 days (Surya siddhanta). 

(r) 1 9 joint revolutions of sun and node — 6,585 779684 days (Bphe- 

meris). 

Difference between (a) and (b) = 10-66311 days. 

Differonce between (b) and (r) — — 45856 of a day, or, at the rate 
the daily joint motion of the sun and node already arrived at, -j- 
•1762°. ]n other words, in 18 Indian sidereal years + 10-66344 
days, the distance of tiie sun from node advances by -j- -4762°. The 
reader should reason out for himself why the result is -|- "4762“ 
and not - 1762°. 

(2) (a) 19 sideri'al years (Indian) 6,939'916364 days. 

(5) 235 synodical raontlis (SQrya siddhanta) = 6,939-(i88l 5(>5 days. 

This is the Metonic cycle, which is as 
ancient and as interesting as the saros. 

(c) 20 joint revolutions of sun and node 

(Ephemeris) ... ... ... ... = 6,932-3996674 days. 

In 235 synodical months (Surya siddhanta) 

difl'erence between (b) and (r) . . ... ~ 7-2884891 days. 

In this interval the distance of the sun from the node decreases by 7-2884891 
X 1 -0386014° == 7'5()9834983r. 

The Metonic cycle can be applied to eclipses when the sun is very near a node at 
oneof the eclipses compared. For example, on the 87th day of A.D. 1 (Table IV-L, 
first line) the distance of the sun from node was 3-41“. Nineteen years later, 
the distance must have decreased by 7 57*, i.e., the distance then was — 116°, at 
which distance an eclipse was still probable. We find from Table TV-L that on the 
87th coiwpleted day of A.D. 20 there was a solar eclipse at which the sun’s distance 
from node was — 416*. 

(3) (a) -358 synodical months (Surya siddhanta) = 10571-9604682 days. 

(b) 30| joint revolutions of sun and node 

(Ephemeris) ... ... ... ... = 10571-909390 days. 
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29 Indian sidereal years (Surya siddlianta) = 10592*503924 days. 
Difference between (a) and (c) ... ... — 20'6 days. 


Difference between (a) and (b) ... ... = -f ’041 day, 

or — •04258°. 


This cycle of 29 years luss 20‘6 days is the foundation of the next 
two cycles. 

Days. 

(4) (a) 716 synodical months (Stirya siddhanta) ... = 21143-9009364 

(h) 61 joint revolutions of sun and node (Kphemeris) — 21143‘''18780 

(c) 58 Indian sidereal years (SQrya siddlianta) ... = 21185'O07848 


Difference between (a) and (c) ... ... ... — 41'1()7 


Difference between (a) and (b) ... ... ... = — +'08iil56 day 

or —•08516°. 


This cycle of 58 years, Icxh 41'J days, is the one most frequently 
used in Table iV-D. (See headlines of Table IV-L.) 

Days. 

(5) (a) 521 sidereal years (modern) ... ... ... — 190298-56356 

(b) 621 Julian years (modern and tropical) ... = 190296-25 

(r) 521 sidereal years (Surya siddhanta) ... ... — 190299*81396 

(d) 6,444 synodical months (Indian or modern) ... — 190295-109072 

(e) 549 joint revolutions of sun and node (Ephemoris) = 190294-36902 
Difference between (d) and (c) — 0 74 day or 0‘7<>441'°; difference 

between (c) and (d) = 4-7 days; and the difference between (b) 
and (d) =0*14 day. 

(/) In 521 Indian sidereal years, less 4 7 days, the moon’s anomaly 
moves 3*1 days. (Eye-table e.) 

N.B.‘ — (i) All the quantities in tins cycle of5.il Julian years ore 18 timeH thoat* in (J), the 
cycle of 29 years less 20 days, or 9 times tho-^e in (4), the cycle of 58 years less 41*1 days. 

(ii) After 521 J ulian years, eclipses recur on the same day of the Kuropean calendar 
(old style). This can bo verified by means of Table II. For iDstaiioe, the solar eolqise on June 9, 
A.D, 1 is repeated ou June 10, A.D, 522. But when one of two eclipses, compared at an interval of 
521 years, occurred before Htii September A.D. 1752 (when the new style was introduced into the 
United Kingdom) and another occurred after the above date, the day of the month will he increased 
by 10 or 11 days. 


833. The cycles of recurrence used in T.*ibleIV-L are (I) supra, 18 years plus 
10*66344 days, and (4) supi-a, 58 years less 41*) 07 days, and combinations of these, 
as noted at the top of the several columns in that table. Cycle No. (3) supra, 29 
years less 20*6 days, is a good cycle for the half joint-revolution of the sun and 
node, and because an eclipse may occur when the sun is at either node, and at the 
end of 29 years less 20*6 days, the sun is only 0*04 degree nearer to or further 
from the node than he was at the beginning of this period, it follows tliat eclipses 
occur regulai’ly at the end of every 29 years less 20 days. It is noted in the bJney- 
clopccdia Britannica (Art. Bel ipse) that, “starting from the eclipse of Nineveh, 
June 16, 763 B.C. we find eclipsevS-on May 27, 784 I3.C., May 7, 706 B.C. and so on, 
in an unbroken series for 2,600 years down to A.D. 1843, A.D. 1872 and A.D. 
1901, i.e., once in 29 years less 20 days, the last being the 93rd of the series.” 

334. The disadvantage of cycles of 29 years less 20*6 days in chronological 
investigation is that we have to reckon by half-joint-revolutions of the sun and 
node. By doubling this cycle to 58 years 41*1 days, we secure the recurrence 
of meetings of the sun and node in the same degree of longitude. 

385. But a pure cycle of 58 years less 41*1 days, like a pure saros of 18 years 
plus 10*7 days, has the disadvantage of aooumulating, in a long period of time, the 
small difference in longitude noted above to what may turn out to bo a consideP- 
able amount. Thus at the end of » cycles of 58 years less 41*1 days, or 521 Julian 
years, or 621 Indian sidereal years less 4*7 days, the sun will be at the same 
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distance from the node as at the beginning of this period, Uhh 0'76 of a degree. 
The probability of an eclipse is not much affected by this difference, but after fire 
such periods, the distance is less by 5 X '76 = 3'8“, and if the distance of the sun 
from the node was 161' at the beginning of the period, at which distance an 
eclipse is within the bounds of possibility, it would, at the end of h X 521, or 
2,605 years, be 1 6 1'’ 3‘d'' or 160'2”, at which distance an eclipse is impos- 
sible. 

336. To avoid such accumulation of cyclic differences in a long period of time, 
and still more to avoid the accumulation of --f- • 17° for every saros of 18 years, we 
vary the cycles, as will be seen from the headlines of Table IV-L, in such a way 
as to prevent any cyclic variation exceeding -2!) of a degree. This is effected by 
combining the 68 years’ cycle occasionally with the saros of 18 years, that is, five 
times in the course of 1,711 years, after which the distance of the sun from node 
is exactly what it was at the beginning of the 1,711 years’ cycle. 

337. Tor 

1,711 Indian sidereal years ... ... — 624957'7315]6 days (a). 

21,103 synodical months (SQrya siddhania) 624955'833844 days (b). 

1,803 joint revolutions of the sun and node = 62495o-829349 days (c). 

The remarkable closeness of (b) and (c), the difference between them being 
only *0045 of a day, or 39 seconds of time, or *00467 of a degree, which is only 

2 seconds of an arc, makes this cycle a very useful one in chronological investiga- 
tion. The difference between (a) and (b) is only 1*9 days or just under two days, 
which means that if we ha.vo an eclipse say on the 35th day of the Indian solar 
year, A.D. 1901, there was probably another eclipse in the year 1901 less 1711, or 

A. D. 190, on the 37th day, and another in A.D. 190 less 1711 or — 1521 A.D., i.e., 

B. O. 1522 (vide remarks on minus A.D. years in paragraph 292, page 117 supra), 
on the 39th day, and another in B.C. (1,6224-1,711) or 3,233 B C. on the 41st 
day. So far as A.D. 190 and A.D. 1901 are concerned, wo find this to be the case 
from Table IV-li (see the line of the eclipses beginning with A.D. 16, 160th day), 
and we know that the same must have been the case in B.O. 1522, and in B.C. 
3233, though we have no records of eclipses going back so far. 

338. Let, us study an actual e.\ ample which will illustrate exactly the use avo 
might make of Table IV-L, and of the key prefixed to it. An ancient Babylonian 
record refers to an eclipse of the sun on 20th June, 1070 B.C. {Enci/cl. Brit., 
Art. Eclipse), and we wish to verify this. In 1070 B.C. the 20th Juno was about 
the i08tli day of the Indian solar year (Eye-table k. and q). We know from the 
1,711 year.s’ cycle that, if the Babylonian record is correct, then 1,711 years Iat«r, 
i.e., in A.D. 1711 — 1069 or A.D. 642, there must have been a solar eclipse about 
th<' 106th completed day. Now turning to Table IV-L, we find a solar eclipse in 
A.D. 642, on the 105th complete day. We expected it on the 106th day, but our 
fixation of 20th June, 1070 B.C. as the 108th completed day of that yoar was a 
rough one, arrived at by simply deducting March 4 (Eye-table k, 1101 B.C.) 
from March 112 (the equivalent of .June 20, aco. to Eye-table q). 

339. If Ave calculated the exact day of the Indian solar year 1070 B.C. which 
corresponded to .1 une 20, and calculated also the actual endiug moment of the new 
moon tithi in June of 1070 B.O. .and in June of A.D. 642, we would have a 
difference of tAvo whole days only (according to the 1,711 years’ cycle) and not of 
three whole days. This, however, does not vitiate our chronological result, that 
on 20th June, 1070 B.C. there was probably a solar eclipse, the distance of the 
sun from the node having then been, as on the 106th day of 642 A.D., 356*83 
degrees. We know from the headlines of Table IV-L that in A.D. 642, as 
compared with A.D. 27, the cyclic variation for the distance of the sun from the 
node was -f- ‘10 degree, so that since the distance of the sun from the node 
in A.T>J^7 at the first solar oPlipse of that yoar was 356*83 degrees, the distance at 
the corresponding eclipse of the year A.D. 642 must have been 356*93 degrees, and 
the distance at the corresponding eclipse of 1070 B.C. must have been also 
366*93 degrees, because the cyclic variation in the distance of the sun from the 
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node for 1,711 years lestt 2 days is only ‘004 of a degree. Lastly, if wo wish to 
know the English equivalent of the 105th completed day of A.I). 642 we turn to 
Table IV-M (Table of equivalence of Englisli and Indian days in the several 
centuries A.D.), which shows us that in A.D. 642 the 105th completed day of the 
Indian solar year was either .July 8 or July 4. We see that, unlike the 621 years’ 
cycle, the 1,711 years’ cycle does not give us an eclipse in the same English month ; 
but it is very coTivenient for all other purposes in chronological investigation. 

840. We shall next study two ancient eclipses of the moon. In Shakespeare’s 
Hamlet, Act I, scene i, there is a reference to the fact that “ a little ere the 
mightiest Julius fell,” i.e., before loth March, 44 B.C. the moon “ was sick almost 
to doomsday’^ with eclipse.’’ According to astronomers, there was an ecli})s(' of 
the moon on 7th November, B.C. 46 visible at Borne two honrs after midnight. 
The 7th November, in B.C. 45 was, by Eye-table k and q, March 252 /ess 1 3, i.e., th(> 
239th completed day of the year. On the 237ih eomjdeted day of A.I). 171 1 
minus 44, or A.D. 1667 we should have, if Shakespeare’s reference is historical, a 
lunar eclipse. The k('y to Table IV-Tj shows that eclipses of the year A.I). 1667 
follow the same order as eclipses of tlie year A.D. 14, ami against A.I). 14 w'e 
find in 'I'ablo IV-L, a lunar ecli|»so on th<i 237th completc'd day' of the y'ear 

A. D. 1667, just what we expected. The commentators of Shakespeare’s Hamlet 
are silent as to the exact autliority for his rc'forence to a lunar' tvlipse in the year 

B. C. 45. Plutarch, who is Shukesj)eare’8 usual source of information in regard to 

Roman history, mentions portents, not a lunar eclipse as liaving preceded the 
assassination of Julius Caisar. Ovid’s Mrianiorphose-'t, Bk- xv, 11. 7*‘^7 790 which, 

ill the “Howard” Shakespeare, is cited as an autliority, refers to a. solar, not a 
lunar, eclipse. Lucan’s Vharsalia, Bk. 1, II. 52(>, etc., refers no doubt to a lunar 
as well as a solar eclipsi', but tJiat was before the battle of Pharsulin, B.C. 4H. 
We have good reason, now'ever as chronologists, for supposing that. Shakospoare 
relied on some auiliority more spocitic than Ovid, Lucan or Virgil {Georg. I, 

1. 467). Wliatevor Shakespoaro’s source of information was, the lunar eclipse 
alluded to by him appears to have been a solid historical fact, referrable to a 
definite date 7th November, 45 B.C. 

Plutarch, in his life of Paullus /Emilius (haiighorne’s Translation), says that 
when the Roman army was about to retire to rest on the eve of the battle of 
Pydna (June 22, B.C. 16M) “on a sudden the moon was totally I'clipsed.” June 21 
(the eve of the battle) was, by Eye-table k and q (March \\‘.\ minus 12 — ) the 
iolst completed day of the Indian solar year, and about the y9th day of the year 
A.D. 1544 (i.e., A.D. 1711 iitimis 167) we should find a lunar eeJifist', if there was 
one on 21 June, B.C. 168. On the 99th day of A.D. 1544, we do iind a lunar 
eclipse (see Table IV-L, the line beginning with A.D. 24); ami the sun’s distance 
from the node then was 1 73'57 ' — -23 =]73'34'. In fact tliere was a lunar eclipse 
at the end of every cycle in the lino beginning with A.I) 24, 8).54th day. 

841 . ’I’ho distances of the sun from the notle given in the first column of 'I’able 
IV-L are distances of the mean sun : hut of course a solar eclipse depends on the 
distance of the actual sun, for which purpose we want the sun’s equation of the 
centre for the day in question according fo Table IV-C. Thus in the (jxample 
given above (B.C. 1070, .luue 20) when the distance of the mcait .sun from tlio 
node of the 108th completed day of the Indian solar year was 350'98 degrees, 
the sun’s equation of the centre was by Table IV-C, minas 1-0009 degree, which 
of coarse made the sun, 1*0009 degree further froua the node (because the sun 
moves in a direction opposite to the node), so tliat the actual distance of the sun 
from the node on tho 108th completed day of 1070 B.C. was 3t»6‘93-|-l ■00=367-98 
degrees. This only made a solar eclipse more certain on the 108th day in B.C. 
1070 than in A.D. 642 on the 106th day. 

For a lunar eclipse also the sun must bo at ol" near a node at the moment 
of an eclipse when the moon is at the opposite node : here again our tables give 
us the distance of the mean sun from a node and for his actual distance, we want 
not only his equation of the centre but also the elongation of the sun from the 
node due to the difference in time between the mean and actual ending moment 
of the tithi. 
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342. Thus, the lunar eclipse alluded to in Hamlet, took place on the 239tb 
completed day of the Indian solar year 45 B.C., when the distance of the mean sun 
from the node was, by Table IV-1j, 178'11 degrees (the entry in column 1 under 
A.D. 14, 2nd lunar eclipse) plan *07 degrees (entry in the headline above A.D, 
1667), or 17818 degrees. But the interval between the actual and mean ending 
moment of this full moon tithi was as follows : 

‘•y% An days CC’b An. days 

Kye-table k, 1, m, 101 B.C. March 18 16 6 54 24-26 

Eye-table n, 0, p, 56 years. 49 10-21 8 98 

16 75 16-75 16-75 

49-99 

27-55 

22- 44 

!MargaiIra. Pull Moon Eye -table y 221 tS 22-148 1-04 

March. 251-83 238-2:1 23-48 

O'e Anomaly for 238*23 d. (Bye-table h.) “■ 08 — -()8 ('O’s An.) 

23- 40 

t’s Anomaly for 28-40 d. (Eye-table e.) -|--82 

-t- -24 -t- -24 

March 252-07. 

The actual tithi having occurred -f -24 days Tho eclipse occurred at 07 of day, Lanka 
later than tho mean tithi, the sun was there- time on March 252, i.e., on 7th November ; at 
by -24 degree nearer the node, and the sun’s Rome tho corresponding time was 4 hours 
equation of the centre for the 238th day 16 minutes less, or -IH of day less than at 
being minus ‘93 degree, he was for this reason Lanka ; in other words the time of the oelipse 
•93 degree further from the node .- altogether at Home was -89 of the day, that is, by Table 
the sun’s distance from the node at the centre VI, 21 hours 22 minutes after Lanka sun- 
of the eclipse was 178-13 minus *24 plus -93 rise, i.e., 3 hours 22 minutes after mid-nig’nt. 
= 178 85 degrees. 

Tho maximum offect of tithi oquations being an addition to, or subtrac- 
tion from, the mean ending moment, of *58 of a day (paragraph 28, page 8 
supra) and the maximum of sun’s equation of the centre being 2-14 degrees, 
it follows that the achinl sun may, by reason of these equations, be at a given 
moment nearer to or further from the node than the mean sun by 2*72 degrees. 

343. The moon’s anomaly and the sun’s anomaly are therefore important 
considerations in the investigation of eclipses. In 87 years less 62 days [i.e., three 
times (29 years less 20 6 days)] tho moon’s anomaly, by Eye-table p moves only 
*52 of a day : consequently, after 87 years less 62 days, tliere will not be much 
change due to the moon’s anomaly in the relative position of the sun with reference 
to the node; and tho Ene.i/. Brit. (loc. cit.) therefore observes : — “In a series 
including every third eclipse ” (i.e., every eclipse after an interval of 87 years 
less 62 days) “ the eclipses will be of the same character through a thousand years 
or more. Thus the eclipses of A.D. 1467, 1554, 1640, 1727, 1814, 1901, 'l988 
are total.” 

344. We may here remind the reader of the observations made in paragraph 
137, page 49 supra, regarding the universality of a lunar eclipse, so far as the 
earth’s surface is concerned, and the comparatively circumscribed limits of a solar 
eclipse. Hence a lunar eclipse is much easier to verify than a solar eclipse. If we 
know the date of a lunar eclipse according to any good modern authority, we may 
be sure that, making allowance for terrestrial longitude, the same eclipse must have 
occurred over every part of the terrestrial globe illuminated by the moon. Thus in 
investigating the lunar eclipse referred to in the Tamil poem Paripadal (vide 
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paragraph 266, page 106 supra), ve took the time of occurrence of the eclipse 
from the French work UAH de Verifier Ics dales/' and applied to that time 
the correction due to the difference in terrestrial longitude between Pans and 
Madura, and found that tlie result agreed very closely with tlu' actual ending 
moment of the full moon tithi of Ashadha month in the year A.l). 634, according 
to Arya siddhanta. 

345. The verification of a solar eclipse is not so easy. Whether a jiarticular 
solar eclipse was visible in India depends on whether any part ol India was 30 
degrees, 40 degrees or 50 degrees north or south of the central track ol the 
eclipse, as we shall explain in paragraphs 351 to 355 below. Tlie central truck 
of a solar eclipse can be laid down only by an oljiborate calculation, but tlie 
best books on eclipses, like the French work above referred to, and the more 
modern catalogues by Oppolzee indicate the track of every important eclipse. 
Eclipses which could have been observed only in inaccessible regions of the 
earth, or which were wholly confined to America are not included in the French 
work,’ though they are in Oppolzer. When an eclipse is alluded to in an Indian 
record, we do not generally know whether it was an ocli})se strictly visible 
in India or an eclipse which, owing to the proximity of the sun to the moon’s 
node, was bound to occur, and to be visible, somewhere on the earth. ’Fable 
IV-L serves the useful purpose of indicating all possible eoli])scs, those visible 
somewhere in the northern half of the eastern hemisphere being printed in tirdinary 
type, while those visible in India between A.l). 1 and A.l). 200o are distin- 
guished by asterisks. When the solar day on which an eclipse (solar) was du(’ is 
indicated by italics in Table IV-L, it means that the eclipse will probably be found 
in Oppolzee, but is not given in the French work, having been excluded from the 
latter, either because it was hardly noticeable, or because it did not occur in an 
inhabited part of the Old World. (The object of the French work, like that of 
the present work, is to holp students of chronology in verifying dates; and 
eclipses which could have been observed only in the polar regions or in remote 
seas, arc not catalogued by it : nor does it catalogue eclipses whicb could have been 
observed only in America, because Iwifore th<' discovery of America, there were no 
records in the New World, at any rate none that are available to us for study ; we 
know that the Aztecs of Peru made astronomical observations in pre-Loluiubus 
days and have loft behind pictorial records of the same, but no clue has been found 
which will onable us to decipher them). If every one of the S,000 solar eclipses 
catalogued in Oppoi.zeh were taken into practical aecouiit, it would mope often 
retard or confiiso investigation than help it forward. For instance, if we turn to 
the entries of solar ecliiises in tlie calendar year A.D. 1985, i.e., the year beginning 
on the2G7th day of the Indian .solar year A.U. 1934-35, corresponding to the Ist 
January A.D. 1935, we shall find three possible solar eclipses indicated in Table 
IV-L, on the 296th, 79th and 266th days. All these dates are, however, italicised 
in Take IV-L, because the Freuch work omits them, but Mrs. 'j’oDn in her well- 
known book “ Totd eclipses of *he Sun," says : “ us many as five solar eclipses in 
a single year are possible, but this happens very rarely ; the last occasion was 
early in the present century” (the book was published in 189t), “ami it occurs 
only once — 1935 — in the next two and a half centuries.” There is a similar 
remark about the year 1935 in Young’s Elements of Astranom.y (1902), page 172. 
If we look in Table IV-L for the other two possible solar eclips<;s of the year ]93o, 
we shall find them on the 267th day of tho year 1931-85, and on the 108th day of 
the year 1935, i.e., two of the five eclipses here referred to must have occurred a 

month in each case before or after two other eclipses already noticed as possible. 

Such eclipses are hardly reckoned except in theoretical astronomy, because no 
eclipse that occurs on the 30th day after a previous eclipse is reckoned in 
practice; in fact none of the eclipses of 1935 is assigned a track in OppolzJ’r’s 
maps, though all five are mentioned in his catalogue. 

346. The reader will notice that — 

(1) in certain lines of Table IV-L (and these are oases in which the 
sun was very near a node), eclipses, whether solar or lunar, recur almost as many 
times as there are cycles ; while 
86 
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(2) in other lines a solar or a lunar eclipse is quite exceptional ; 

(8) in a few lines again all the figures are in italics, i.e., there was no 
eclipse which the French work thought it worthwhile to record, though most of 
these eclipses (if solar), will be found in Oppolzer; 

Lastly, (4) there are a few lines in which the distance of sun from node, 
marked in column 1 of Table IV-L is beyond the theoretical limits of possibility 
(i.e., beyond 18*9 degrees in the case of solar, and 13’9 degrees in the C8we of 
lunar eclipses), and nevertheless there are one or two eclipses even in these lines 
(see for instance, paragraph 364 below), due, no doubt, to the fact that the distance 
was brought within possible limits by reason of the sun’s and moon’s anomalies. 

When, in an investigation, we come across ancient eclipses corresponding to 
those in 'Fable IV-L (i.e.) to eclipses in years which were later by 1,711 years or 
multiples thereof, we should class the first of the four kinds of eclipses above 
referred as certain, the second as possible, the third as highly improbable, and the 
fourth as quite exceptional. Of course, if the solar da^? of a year under investi- 
gation is not cyclically repeated in Table IV-L (i.e., repeated after 1,711 years 
or a multiple thoreof, with a difference of only 2 days for every such cycle), we 
may safely conclude that a solar eclipse was impossible on such a day. To justify 
us in asserting more than this in the four classes of oases, e.g., to justify the 
conclusion that a particular ancient solar eclipse was visible in some part of India, 
wo need a very elaborate calculation, or a positive authority like Oppolzer. 

347. Table IV-L may be studied from different points of view : 

(1) Jt shows practically for all time all the possible positions of the sun 
with reference to the nodes at which an eclipse could occur. A series of positions 
for 58 years, column 1 of table IV-L, having been once ascertained, may bo 
continued, as shown in the head-linos of that table, for 1,711 years and after 1,711 
years the series must recur, with a difference of only two days in the day of the 
solar year. As to this we may satisfy ourselves from table IV-L itself by compar- 
ing, for instance, the eclipses of A.D. 1 with those of A.D. 1712, or the eclipses of 
A.D. 257 with those of A.D. 1968. 

(2) 'Fable IV-L shows, in ordinary type, the eclipses of the Old World, as 
defined in paragraph 345 supra. Those are the only eclipses with which the 
student of chronology in any country is likely to be concerned, until we come to 
quite modern times, i.e., to the I6th and subsecpient centuries. 

(3) Table IV-L marks with asterisks the solar eclipses visible anywhere 
in India between A.D. I and A.D. 2000. 

(4) Table IV-L marks all other eclipse positions in italics. Most of these, 
in the case of eclipses of the sun, may be traced in Oppolzer, though by reason of 
their being penumbral or of their having their central tracks elsewhere than in 
the Old World, they would not ordinarily interest the student of chronology. 

(5) Table IV-L does not distinguish between eclipse positions, italicised 
because they lie outside the limits within which eclipses are possible, and small, 
remote or penumbral eclipses, which, though catalogued as such by Oppolzer, do 
not interest the student of chronology. For instance, in the lines beginning with 
A.D. 11, 96'9th day (sun from node 340*26”) and A.D. 29, 107*5th day (sun from 
node .340*74”) the limits of an eclipse noted in paragraph 330 (18’9 degrees from 
a node) are exceeded and most of the eclipse positions in these lines do not figure 
in Opi’OLZer ; but there are exceptions like A.D. 1664, 136th day and A.D. 1682, 
147th day (noticed in paragraph 364 below) due to the fact that the sun’s 
anomaly brings the sun at this time of the year (August) two degrees nearer the 
node, that is, to within eclipse limits. Similar remarks apply to the line beginning 
with A.D. 17, 120th day (sun from node 199'98 degrees) and A.D. 18, 189th day 
(sun from node 161*26”). 

348'. We may analyse with the aid of Oppolzer all the 39 eclipses in one line 
of Table IV-L, namely, the line beginning with A.D. 19, 276th day, and ending 
with A.p. 1980, 120th day. 
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349. The columns in the above table headed “ Sunrise, noon and sunset 
with sub-headings " Longitude and latitude” give particulars of the central track 
of each solar eclipse (vide page 49, paragraph 187 supra) wherefrom we may 
form a very fair idea of the positions of tho earth’s surface where an eclipse was 
visible centrally, that is, along the path of the moon’s shadow. But as will be 
explained presently in paragraphs 351 to 355 below, an eclipse is also visible fpr 
at least 30 degrees of latitude to the north and an equal number of degrees to the 
south of the central track. 

350. The moon during an eclipse, as at any other time, travels from west to 
east, and during a solar eclipse its shadow after striking the earth travels rapidly 
from west to east. This means that if a solar eclipse is seen anywhere on earth 
at sunrise, it will be seen at sunset at the same moment in a remote part of tho 
earth to the cast ; and in some part of the earth between these limits, it will be 
noon at the same moment. Tho above table indicates by longitude (Greenwich) 
and latitude the spots of tho earth where it was respectively sunrise, noon and 
sunset during each solar eclipse ; and if we know the limits of latitude and longi- 
tude between which any country lies, we shall know (1) if that country or any 
part of it lay across the central track of the eclipse, and (2) whether in any part 
>f the country the eclipse was visible, though not centrally, by reason of the 
jentral track passing within 30 or 40 degrees noi th or south of the country. 

India (including Burma and Ceylon) lies between 6® and 36“ north latitude 
ind between 60" and 100" east longitude. Now, taking the first of the solar 
jclipses tabled above, that on^l5th December A.D. 19, wo see that the extreme 
ength of tho central track lay between 89" east longitude and 145" west 
ongitude ( — 145° in the table means 145" longitude west of Greenwich), and a 
)art of India (i.e., that between 89" and 100" east longitude) is comprised within 
hese limits. Now the latitude of tho central track was 4" south latitude ( — 4" in 
he table means 4° latitude south of the equator) and the eclipse, though not central, 
my where in India, was visible for at least 30“ north of the central track and it must 
herefore have been visible over a great part of India, east of 89” east longitude. 

The next solar eclipse in the table, i.e., that of 4th November A.D. 77, was 
sontral from 94" west longitude to 31“ east longitude; in other words, the centi-al 
rack did not reach anything like the neighbourhood of India nor would it have 
)een visible in Europe because tho latitude of the central track w'as from 1 8“ to 
!l“ south latitude and from such a long way south of the equator, the eclipse 
ould not have been seen in Europe. It Is true that one part of the central track 
ay in 7“ north latitude but its longitude was 94" west of Greenwich, which was 
n America not in Europe. The reader will notice that the eclipses marked with 
n asterisk in the above table as those which were visible in India conform to the 
bove limits. He may, if he pleases, pursue the study of the rest of the table in 
he light of the above remai'ks. 

351. "VYe shall now subjoin a few useful remarks from the same French 

vork as regards the limits of an eclipse whose central track is known : “ An 

>clipse is visible at least 32 or 33 degrees to the north and as many degrees to 
he south of the central track ; but there are times when an eclipse can be 
•bserved up to 64 degrees to the north or to tho south of the central track, 
t is difficult to lay down precise rules on this point ; but the following observa- 
lons have the merit of being clear, although they may be wanting in absolute 
nathematical accuracy. We shall call the centi’al track the umbra, and we shall 
'ive the name of penumbra to all that region of the earth which is comprised 
»etween the umbra and the regions where the eclipse is not visible ; in other 
vords, all the regions within which an eclipse is visible, outside the umbra, 
vill be called the penumbra. 

352. “In the month of June, that is to say, towards the summer solstice, at 
oidday, if the umbra is in not more than 25 degrees of latitude, the penumbra 
vill feiend at most 32, 38 or 35 degrees to the north ; it will extend 41 degrees 
n the same direction if the umbra is in 40 degrees of latitude; and .finally if the 
atitude of the umbra is 50 degrees, the extent of the penumbra has no limits, 
>ecause it will extend as far north as the sun illuminates the earth. Towards the 
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south, the penumbra will extend 32, 33, 34, or 35 degrees as long as the latitude 
of the umbra does not exceed 60 degrees (north latitude). At 70 degi-ees of 
latitude for the umbra, the extent of the penumbra will be 38 degrees to the 
south; the umbra being in 80 degrees of latitude (north), the penumbra will 
extend 42 degrees south of that latitude ; when the umbra is iii 90 degrees of 
latitude, that is, at the pole, the penumbra will extend 47 decrees to the south of 
the pole; and when the umbra is in 100 degrees of latitude, that is 10 degrees 
beyond the pole, the penumbra will extend 53 degrees south of the track. We 
see that in the last case the penumbra may extend down to France ; in fact, since 
the track of the umbra is then in 100 degrees of latitude (that is 10 degrees 
beyond the pole) and since the penumbra extends for 53 degrees south of 
the central track, by subtracting 53 from 100 degrees, we obtain 47 degrees 
of latitude for the extent of the penumbra; in this case the eclipse will be 
visible in all parts of France, of which the latitude exceeds 47 degret^s. AN’hat has 
been stated concerning the month of June at noon should be applied to the month 
of March or the vernal equinox at sumot, and to the month of September or the 
autumnal equinox at mnris'^. 

353. At the equinoxes (d noon, tlm extent of the penumbra is 32 or 33 degrees 
to the north if the track of the umbra lies along the equator or south of it. When 
the umbra is in 10 or 20 degrees of north bititudo, the penumbra will extend for 
37 or 44 degrees to the north of such latitude. Lastly, if the umbra runs along 
26 degrees of latitude, the penumbra will extend for 64 degrees more to the north, 
that is to say, as far as the pole. Towards the south, the penumbra will not 
extend over more than 35 degrees, so long as the latitude of the umbra is not more 
than 35 degrees. Corresponding to a central track of the umbra in 50 degrees of 
latitude, is an extent of 38 degrees for the penumbra ; if the umbra is in 60 degrees 
of latitude, the penumbra extends 42 degrees to the south thereof ; if the umbra 
is in 70 degrees of latitude, the penumbra extends over 48 degrees to the south; 
when the umbra is in 80 degrees of latitude, the |)eimmbra extends 55 degrees 
south ; and if the umbra is at 90 degrees of latitude, that is to say at the pole, 
the penumbra extends 64 degrees that is to say, to regions of which the latitude 
is 36 degrees north. The same remark may be made about the solstice at sunrise 
and sunset-, with this difference, that at the time of the solstices, when the sun 
is near the horizon, the extent of the penumbra is a little less to the north and a 
little more to the south than it is at noon at the time of the equinoxes-, thii 
difference is, however, not very considerable except in high latitudes. 

354. “ In the month of December, or«t the nnnter solstice, at noon, when the 
central track rune through 3^ degrees of south latitude, the extent of tho 
penumbra is 44 degrees to the north ; and when the umbra is 2|^ degrees north 
latitude, the extent of the penumbra is 64 degrees, that is to say, the penumbra 
will then touch the polar circle, beyond which, in winter, there can bo no daylight. 
The penumbra extends south over 36, 41, 50 or 64 degrees of latitude, according 
as the latitude of the umbra is 20, 35, 50 or 66J degrees north latitude. The 
same remarks apply to eclipses i/i March at sunrise, and to those in September, 
at sunset. 

366. “ If the extent of the penumbra is 32, 33, 34 or 35 degrees, we can divide 
that extent into twelve nearly equal parts, and we shall have, as a result, the 
regions where the eclipse will appear to be one of 11 digits, of 10 digits, of 9, etc. 
If the penumbra is wider than the above limits, the interval between the digits 
will be more or less unequal ; generally speaking, this distance is less towards 
the equator and greater towards the pole. In June at noon, in March at 
sunset, and in September at sunrise; there is a difference of one digit for 
every 2f degrees in the tropics, for every 3 degrees under the 45th parallel 
of latitude, and of 4 degrees in the polar circle. At the time of the 
equinoxes, at noon, and at the time of the solstices, sunrise or sunset, there 
is a variation of one digit for every 3 degrees in the tropics, for every 4 degrees 
under the 45th parallel of latitude, and for every 8 degrees in the polar 
circle. At the winter solstice, at noon, and also in March at sunrise and in 
37 
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September at .-tunset, the variation is oua. digit for every 4 degrees in the tropics, 
for every 8 degrees under the 45th parallel of latitude and for every 16^ degrees 
in the polar circle. These depths of the penumbra and these variations of digits 
are subject to ath'ousand further variations dependent upon the relative distances 
of the sun, the earth and the moon at the time of an eclipse. The figures given 
above are however, those corresponding to the average distances of these bodies.” 

366. The cycles of eclipses which we studied in paragraph 348 supra practically 
never fail because they go on for 1,711 years with practically no alteration lin the 
distance of the sun from the node; and after 1,711 years (Indian sidereal) less 
2 days, the sun returns to absolutely the same distance from the node as at the 
beginning of the 1,711 years’ cycle. It will be interesting to study, by contrast, 
what happens if wo follow a shorter cycle, the saros of 18 years plws 10'7 days, 
uninterruptedly, for a long period. Mrs. Todd in her book : ‘ .Total eclipses of the 
8un,’ gives, at page 1 94, a short but lucid description of such a series of eclipses. 
“ The advent of a slight partial eclipse near either polo of the earth will herald 
the beginning of a new series. (On the average new cycles will begin at intervals 
of 30* years. ) At each succeeding return, conformably to the saros, the particular 
eclipse will move a little further towards the opposite pole, its magnitude gradu- 
ally increasing for about 200 years, but during all this time only the lunar 
penumbra will impinge on the earth. But when the true shadow (or umbra) 
begins to touch, the ob.scuration will have become annular or total near the pole 
where it first appears. The eclipse has now acquired a track, which will cross the 
earth slightly farther from that pole every time it returns, for about 7 50 years. 
At the conclusion of this interval, the shadow path will have reached the opposite 
polo : the eclipse will then become partial again, and continue to grow Smaller 
and smaller for about 200 years additional. The series then ceases to exist, its 
entire duration having been about 1,160 years.” 

367. We shall illustrate this description by a practical example. In Table 
IV-L, A.D. 199, on May 13th 57th day of the Indian solar year), the distance 
of the sun from the node was 341'78 degrees, which, by our rule in paragraph 140, 
page 50, is near the extreme limit for the possibility of a solar eclipse. In fact 
neither on this day nor on the next saros, A.D. 217, May 23, is an eclipse marked 
(Table II). But at the next saros, A.D. 235, June 3, an eclipse is marked which, 
is thus described in the IVench work ; — 

“ 6 a.m. Paris time : very small eclipse in the north of Europe.” 

Similar remarks, but showing that the eclipse gradually widened in area 
though without a track of its own, occur at the following 7 successive saroaes : (2) 
A.D. 253, June 13 ; (3) A.D. 271, June 24, (4) A'.D. 289, July 5, (5) A.D. 307, July 
16, (6) A.D. 325, July 6, {7) A.D. 348, August 6. 

We have now covered 150 years from the year A.D. 199, but according to 
Mrs. Todd, we must suppose the series of penurabral eclipses to have begun really 
18 years earlier, that is at the new moon of May 1, A.D. 181, though it is not 
marked even in Oppolzer. 

Two hundred years after this last date, we come upon a saros A.D. 379, 
August 28, when there was a solar eclipse marked in the French work, and 
having a track of its own. For it is thus described: — “Annular; time, Paris 
0’30 p.m. ; Europe and Asia ; Central in the S8th parallel of latitude (that is near 
the pole) and 13 degrees longitude west of Greenwich ; central also in the 88rd 
parallel of latitude and the meridian where it was then noon, that is, the meridian 
of Paris; central also in the 53rd degree of latitude and the 90th degree of long, 
east of Greenwich.” So we can lay down the central track of this eclipse, from 
88 degrees north latitude, 13 degrees west longitude, through 83 degrees north 
latitude, 2 degrees east longitude, to 63 degrees north latitude, 90 degrees east 
longitude. We notice that according to Mrs. Todd, “the obscuration has become 
annular near the pole where it first appeared ” and that “ the eclipse has now 
acquired a track.” 

At-each successive saros, which can be easily followed by adding 18 years and 
10 or 11 days every time, the eclipse crossed the earth, as stated by Mrs. Todd, 


• £xao%, 29 year« lest 20*6 dayi, at we haxe already seen. 
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-slightly farther and farther everytirae from the north pole, for about 750 years. 
A.D. 1118, November 15, (Table II or IV-L) was the last saros in this series, at 
which an eclipse is marked, and it had by now reached the South pole. There 
are no further saroses with eclipses in this series. 

358. There i.s a close connexion between the series of saroses described by 
Mrs. Todd and the son’s distances from the node, tabulated in Table IV-Ti. On 
the 1st May, A.D. 181 (46th completed day), when the series above studied 
began, the sun’s distance from the node was, by Table IV-L, 341'78'' minus *25“, 
which is equal to 34153 degrees. This i.s about the limiting distance for an 
eclipse of the sun, and we see from Mrs. Todd’s description and our illustration 
that when the sun’s distance from the node is at this limit, the penumbra is just 
beginning to touch the earth at the north pole. We know that after every 18 
years and lOJ days, the sun’s distance from the node increases by •4763 of a degree, 
and that since 30 degrees is almost exactly e(|ual to 63 X *4762”, it must be 63 
saroses, that is 1,136 years, before the sun’s distance from the node passes from 
341'53 degrees, to 341'53 degrees plus 80 degrees, which is equal to 11'58 
degrees, i.e., the distance will be 11*53 degrees in A.D. 181 phis 1 136, which is 
equal to A.D. 1317, March 13 (Table II). On that day, being the 352nd day of 
the Indian solar year, A.D. 1316-17, the distance of the sun from the node was, 
by Table IV-L, ll*4l plus *11 (vide head-lines of Table IV-L), which is equal to 
11*52. just what we ex])octed. 

359. According to Mrs Todd, if a new series of saroses began at the north 
pole about A.D. 180, the eclipse would acquire a central track near the pole 
about A.D. b80, it would cross the earth farther and farther from that pole for 
750 years, and about A.D. 1 138 it would have reached the other pole and cease to 
yield any eclipses after another 200 years. We have seen by actual investigation 
that a series of saroses beginning on 3rd May of A.D. 181, when the sun’s distance 
from the node was 341‘53 degrees, did yield an eclipse with a track near the north 
polo on 28th August 379 (164th day), when the sun’s distance from node was, by 
Table IV-L (line of 14 A.D.), 346'79 degrees; that about 730 years after this 
date, that is on 15th November A.D. 1118 (236th day), when the sun’s distance 
from the node was 6‘39 degrees, the last eclipse of the series occurred near the 
south pole, and that in 200 years more, that is about A.D. 1317, the series ceased 
to yield any eclipses, although the sun’s distance from the node was only 11*52 
degrees. In fact we could have gone on for another 100 years before reaching 
anything like the distance of sun from node at which eclipses become uncertain : 
but the number of these imperceptible eclipses is really umletermined. Instead 
of Mrs. Todd’s 1150 years, which is 64 saroses, another popular authority. 
Chambers' Styrif of Eclipses {"Ko^dieT and Stoughton, 1902), gives “70 saros or 
more than l,2(j0 years ” for the total length of an eclipso series from pole to pole. 
In practice, it is well to remember H ) that the sim’s distance from the node 
increases from 15 degrees less than 360 degrees, to 15 degrees more than 360 
degrees in exactly 68 8aro.sos, or 1,136 years less 56 days ; (2) that in 613 years 
(tropical) the saros repeats itself nearly on the same day of the European or 
Julian calendar : for there were exactly 34 saroses of 18 year.s and 107 days each 
between A.D. 181, May 13, when our eclipse was fringing the north pole and 
14th May, A.D. 812 when there was a total eclipse in the same series, central in 
30 degrees north latitude when it was noon there, i.e., in the meridian of Paris ; 
(8) that in 1226 tropical years (1226 Indian sidereal years less 5 days) there are 
exactly 68 saroses, which may be regarded as the total length of an eclipse series 
from pole to pole. 

360. Given a particular solar eclipse, say, the very first one recorded in Table 
II,' on lOtb June A.D. 1, what, the reader may ask, was its place in the series of 
eclipses which we have supposed must have gone on uninterruptedly for 1,200 
years and must have consisted of 63 to 70 saroses of 18 years and 10 J days each? 
We cannot answer this question (if we do not use Table IV-L) except by following 
the tracks of the same eclipse through successive saroses with the aid of the 
French work or of Oppolzer. There are, absolutely, about 43 solar eclipses in the 
coarse of a saros of 18 years and 10^ days. Bach of these eclipses will have to be 
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followed through a period of about 900 years (as we did from the eclipse of June 
3, A-D. 236 to the eclipse of November If), A.D. 1118) before we can place a 
given eclipse in its proper position aihong the 60 odd eclipses of its series. When 
we have taken all this trouble, we shall still be in considerable doubt about the 
eclipses for the first two hundred and fifty and the last two hundred and fifty 
years of a series of seventy saroses. 

361. It will be instructive, however, to follow, in the light of the above 
remarks, the history, as far as we can trace it through Table II, of the eclipses m 
the first saros of the Christian era (A.D. 1 to A.D. 18). We shall note in each 
case (1) whether the track of the eclipse advanced from the north pole to the south 
pole, or in the reverse direction ; (2) the last eclipse in the series of saroses which 
is entered in Table IV-L ; (3) the distance of the sun from the node, according to 
Table IV-L, at the last recorded eclipse in the series. 


— , 
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362. We notice first, with reference to the statements made in paragraphs 
345 and 360 supra, that there were not anything like 43 solar eclipses in this . 
saros, A.D. 1 to A.D. 18 ; for there were only 23 eclipses actually registered and 
even among these 23, we have been obliged to include one or two which are not 
found actually registered, but which we have every reason to suppose occurred 
near either pole, particularly the south pole. Secondly, we notice that in all the 
eclipses travelling from the north to the south pole, the distances of the sun from 
the node range about 360" ; whereas in the eclipses travelling from the south to 
the south pole, the distances of the sun from the node range about 180°. This is 
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an important practical deduction. Thirdly, we notice, that while the distance of 
the sun from the node, in the case of eclipses travelling from the south to the 
north pole, reaches the theoretical limit of (vide paragraph 330 supra), the 
distance of the sun from the node in the case of eclipses travelling in the 
opposite direction scarcely reaches 10“. 

863. The third observation made in the last paragraph is the one that most 
concerns us in chronology. The eclipses that most interest us in chronology are 
those recorded in the northern, or the land hemisphere of the earth, as it was 
known up to the 16th century A.D. For until A.D. 1492, the date of the 
discovery of America, the nations that have recorded historical or chronological 
events were practically unacquainted with any country south of the equator, 
whereas they were acquainted with countries up to within 40" of the north pole. 
If we graph the observations made in paragraphs 3,51 to 355 supra, and apply to 
eclipses with tracks south of the equator what is tliere said about eclipses whose 
central tracks are in northern latitudes, we shall find that for an eclipse to be 
visible as far north as the tenth degree of northern latitude (the latitude of 
Madura), the central track, south of the equator, should not be below the twentieth 
degree of south latitude ; whereas an eclipse whose central track is near the north 
pole will be visible as we have sc'en, in France. Therefore, in chronological investi- 
gations, wo take into account all eclipses whose central tracks are between the north 
pole and 20 degrees south of the equator, and eclipses whose central tracks are 
between the twentieth degree of sooth latitude and the South pole are neglected. If 
we suppose the whole course of an eclipse to be ISO", from the )iorth to the south 
pole, or vice vers3^, we neglect a third of the track which begins, or ends, with the 
south pole. 

364. A solar eclipse can take place as long as the sun at the time of now 
moon is not more than 19” removed from a node. In the above list of eclipses 
belonging to the first saros in the Christian era, A.D. 1 to A.D, 1 9, we see four 
eclipses ending with the north pole, in which the extreme distance of the sun from 
node was 17”, 18” or 19”; whereas, in the case of eclipses travelling from the 
north to the south pole, the extreme distance of the sun from the node at any 
recorded eclipse reached nearly 13® in only one case, and in most cases was less 
than 9”, and there are no eclipses corresponding to the last 10”, or a third of the arc 
of 30” (15” on either side of each node, between which limits, according to paragraph 
330 supra, the sun is to be found during a solar eclipse). The reason is not that 
there was no eclipse when the sun was between 9” and 19" distant from a node, but 
that the central track of such eclipses was so far south of the equator that the 
eclipses could not have been observed as such any where north of the equator. 
Among eclipses beginning at the. north pole, we have a few cases on record, 
where the distance of the mean sun from the node was at the extreme limit of 
34D1", or oven a little beyond, the sun’s distance from the node at which an 
eclipse is ordinarily possible. Such cases are the following : — 

840*74" (A.D. 1682, 147th completed day — August 22. 

{N.B, — By Table IV-C gun’s anomaly on 147th day would bring the sun 2* 
nearer the node.) 

341-78”. A.D. 7, 564, 622, 1045, 1237, 1660, 1718. 

341-22”. A.D. 470, 662, 1027, 1143. 

Beyond 342”, solar eclipses became fairly frequent; and they become more 
frequent as the distance of the sun from the node approaches 360” or 0”. When 
the sun’s distance from the node is botw een 0" and 5”, the number of eclipses is 
still frequent but in the neighbourhood of 7", the recorded eclipses are few, and 
confined to those visible in India; see the lines against 735” (A.IX 58), 6 87” (A.D. 
40), 7*91” (A.D. 18), 6-39“ (A.D. 22). When the sun’s distance from the node is 
about 9”, and & fortiori when it is more than 9®, there are practically no eclipses in our 
record (Table IV-L.), for the reason already investigated, viz., that chronology 
does not take account of eclipses which are visible only in southern latitudes. Of 
course an eclipse which is central in southern latitudes may be visible in 
Northern latitudes (vide paragraph 354 supra). 
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365. Conversely, in the case of eclipses -whose tracks gradually advance north- 
wards, beginning at the South Pole and ending at the North Pole, and wbich are 
indicated by the sun’s distance from the node being within 19 degrees on either 
side of 180°, we find that eclipses near the South Pole, when the sun’s distance from 
the node is between 161° and 171°, are either not represented at all in Table IV-L 
or are represented (towards the end of this limit) by eclipses visible only in South- 
East Asia (including India). Above 170° and up to 197°, we have the largest 
number of recorded and observed solar eclipses, and we lose count of their tracks 
only when they have reached the North Polo. These are impoftant indications 
which will guide us in the investigation of ancient eclipses. 

We subjoin tables showing the daily and yearly joint motions of the sun and 
node (1) from 1 to 99 days, and (2) from 1 to 20 years. It Yvill, however, seldom 
be necessary to refer to these tables because the exact distance of the mean sun 
from the node at any new moon or full moon, at which an eclipse could possibly 
occur, in times ancient or modern, can always be ascertained at a glance from 
column 1 of Table IV-L, the cycle of 1711 years being used when necessary. 


( 1 ) Joint motinn of sun and node ftovi 1 to 99 days. 


Dayei. 


Dpicrew*. 

Day-i 



Dejjfreo* 

Days. 


Degrees. 

1 

••• 

r. 0386 

U 

... 

... 

... 3.5V 3124 

67 


09". 6863 

2 


... 2" 0772 

36 



... 36 . 3510 

68 


70°. 6249 

a 

... 

... H\ 1158 

36 


... 

37 . 3897 

69 


71" 6636 

4 


... 4'. 1644 

37 

... 

... 

... 38" 4283 

70 


... 72". 7021 

6 

... 

5^ 1930 

38 

... 


... 39 , 4669 

71 


... 73’. 7407 

6 


.. 6^ 2316 

39 

... 


40 . 6066 

72 


... 74" 7793 

7 

... 

7\ 2702 

40 

... 


41". 6441 

73 

... 

... 76° 8179 

8 

, ,, 

8'. 3088 

41 



... 42". 6^27 

74 


... 76". 8566 

9 


9'^ 3474 

42 



48°. 6213 

76 


.. 77". 8951 

10 

.. . 

... 10\ 3860 

43 



44°. 6599 

76 

... 

. 78’. 9337 

11 

. . . 

... ir. 4246 

44 



45". 6985 

77 

... 

... 79". 9723 

12 

. .. 

.. 12 ’. 4632 

46 



46’. 7371 

78 


. 81° 0109 

13 

... 

... 18". 5018 

46 


... 

. . 47". 7767 

79 


... 82". 0496 

U 


14’ 6404 

47 

... 

... 

. 48°. 8153 

80 

... 

S3". 0881 

15’ 


.. 15". 5790 

48 

.. 

.. 

.. 49°. 8529 

.•-1 

... 

.. 84°. 1267 

16 


16 . 6176 

49 


... 

50°. 8916 

82 

... 

... 86". 1663 

17 


17" 6662 

50 

... 


... 61’. 9301 

83 


. .. 86°. 2039 

18 


18". 6948 

61 



52". 9887 

84 


• 87". 2425 

19 


.. 19 ’. 7334 

62 



. 64 . 0073 

86 

... 

88°. 2811 

20 


... 20 . 7720 

63 



... 65°. 0469 

86 


... 89" 8107 

21 

... 

21". 8106 

54 



... 66 . "0846 

87 

... 

... 90". 8583 

22 


. 22’. 8492 

65 



57°. 1231 

88 


91°. 8969 

23 


... 23 . 8878 

1 56 

.. 

... 

S-t". 1617 

89 


... 92". 4366 

24 


2i\ 9264 

1 67 



.59 \ 2003 

90 

... 

.. 03". 4741 

25 


. 26’ 9660 

68 

.. 


. 60" 2389 

• 91 


94". 6127 

26 


.. 27 '. 0036 

1 69 


... 

.. 61°. 2795 

1 92 


. 96°. 5613 

27 


.. 28 . 0422 

1 60 

... 

... 

62°. 3161 

93 

.. 

.. 96’. 6809 

28 


... 29 0808 

! 61 



. 03 . 3647 

> 94 


.. 97". 6286 

29 


.. 30". 1194 

1 62 



,, 64° 8933 

i 95 

, ,, 

. 98°. 6671 

ao 


31" 1680 

i 63 

... 

. . * 

... 65°. 4319 

I 96 


... 90°. 7057 

31 


... 82\ 1966 

64 



. 66°. 4705 

97 


. 100°. 7448 

32 


.. 33 2362 

66 



... 67°, 6091 

98 


101°. 7829 

33 


... 34". 2738 

1 66 

... 

... 

68°. 6477 

91) 

... 

102". 8218 



(2) Joint motion of 

^un 

and node from 1 to 20 yearn. 



Years. 


Dcgruoa. 

Yearu. 



Degje«». 

Years. 


Deareo'. 

1 


10’. 3682668 

8 

.. 


164' . 8660464 

16 

• •• 

290". 373»174 

2 


38° 7165116 

9 

... 


174’. 2243022 

16 


30i»°. 7320982 

3 

... 

68\ 0747674 

10 

... 


193" 6826584 

17 


329". 0908400 

4 


77". 4830232 

11 

... 


212". 9408142 

18 

-.e 

848°. 4486048 

5 


96 . 7912790 

12 

... 


232". 2990700 

19 


7°. 8068606 

a 


118'. 149534R 

13 

••• 


261". 6S73268 

20 


27°. 1651164 

7 


185’ 5077906 

14 



271°. 0156816 
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EYE-TABLES. 

■I^BTA SIDDBAKTA ETE-TABZ.E— SpecimeB problem*. 

Tbis Ey^'tablA alone will enable any one to solve oorreotly, to four deoimal places of a day, and by a single operaiioui any 
problem in solar dates, nakshatraa, or week*days, for 5,100 years, i.e., from B.C. 3102 to A.D. 1999. The tables of equations are given to 
two places of deoimals in the abridged seotions e tu i of the Eye^tablo—see next page—^and to four places of decimals in tbo unabridged 
sections e to i, pages 171 to 188 below. 

The computation, of the ending moment, whether of a tithi, a nakshatre, or a yoga, always oomprises four processes : (1) to lind 
the mean ending moment, (2) to find the anomaly or anomalies tor that moment., (8) to find the equation or equations corresponding 
to the anomaly or anomalies, and (4) to add together the mean ending inoinent and the equation or equations. 

Problem I. -“Repaired (o ^nd the ending moment, by Stirya siddhanta, of Aihchlha ^Suhla 1$, .4.D. 4^^, Note stages (1) to (10). 


Commenoemont of solar year. 

Col. 1 

A.D. 400 Mar. 17-4B509 k 

84 years ... *73654 n 

A.D. 484-5 ... Mar. 18 22123 (1) 

N.B. — This, by itself, is a valuable pioce of 
information, giving the English year, 
month, day and fraction of day on whitsh 
a particular Indian solar year between 
8102 H.O. and A.IJ, 2000 commenced, and 
it may be had in a few seconds from 
the Eye.table, sections k and n for any 
one of 5,100 years. 

Not© how stages (1), (2), (3), (4t), (6), 
( 6 ), ( 7 ) and ( 8 ) are successively arrived 
at with thn help of the Kyo-table and 
then add together (4), (8) and (1), as 
shown in column 2. 


Days of solar year and sun’s anomaly m 
days of S. Vr. 

Col 2 


First new moon 
in solar year. 


fA.D. 400 ...23*84400 1 
84 years 0*54533 0 
A.D. -481 ... 2T3“b9«9(2) 


Add for Ashadha new moon 
Do. 12 tithis 


.59 061 2 b 1 

n'H122 d j 

v5 2«^‘H(4) 


Sum of 0'e 
(col. 3) ... 


and (I *8 eqns. 


Add commencement of 
solar year A.D 484-5 


Mar, 

Mar. 


j^*?r.R5(8) 

05* 631 9 

18 2212(1) 
118 8531 (9) 


Moon’s anomaly. 

Col. 3 j 

21*76228 m I 

18*46585 p 

24*38909 (2) (1st N.M. in solar yeai). ! 

69 60812 

— 65*101>0 d (2 auom. monUiH) I 

4 499F(8) (C’s An. at Ut N.M, in 8. I 
Vr.) ! 

... 3*052 0 1 

...ll'Kl2d I 

20*263 I 

— *045 ( ^* ’s equation— h). ' 

209rH (6) I 

0 's eqn. for 

An of 96 26 d (4) ... *0463 h (8) 

(t's eqn. for 

An.of 20 91Bd. (6)...4 *4138 0 (7) 
Sum of 0’s and ij’s eqns. + *3685 (8) 


13 8531 (9). By Eyo-tiihle q, the 93rd day from Marcli 1 is June 1. 
q, and by E}c-tnble r, ‘8500 of a day *= 51 ghahkas and *0081 


Wo reach, for the ending momniit ol the tithi, the tesult, Maich 
.*. The I13th day from Maroli 1 is June 1 -f- 20 June 21 
day » ii pahis ( 10 ). 

For the week-day, we have, for 21 June A.D. 484, by Eye-table j, 2 0 -f- 3 -f- 21 ■» 26 ; 26 -h 7 leaves roroamder 6, i.e,, Thursday. 

*. The ending moment ol the tithi was 51 ghatikas 11 palas after moan Bunriso, on Tliursdoy. 21 June A D. 484 which is iden- 
tical with the rc'^ult reached by Mr. Dikshit in the Introduction to Dr. Fleet's Gupta InecnpHone, p 157 (10). 

Problem 11, — Problem I u'orked to four places oj decimals, ivith the atd of table 11 and Syr.tahlr.s' y, 0 ond b. 
y — The above problem can he worked in a much rthortcr time with the additional help of Kyo-tahle y (p, 158) and Table 11 (p. 218). 

Days of S. Vr. anomaly in days 


Table II, First new moon in solar year A.D. 48lr-S5 
Eye-table y. Ashadha 12 


Eye-table h. 
Eye-table e 


0’h eqn, for anomaly of 95*20 days 
(t's eqiL for anomaly of 20*216 days 


and sun's anomaly 
... 24 8900 

... 70*8734 
95*2634 


- *0463 
+ *4188 
+ 3685 


. 4‘498 

... 15*704 
~ 2Cr262 
0’8 eqn. — 0468 
20 216 


Add English month and day, marking oommenoement of Indian solar year 
A.D. 484-5 (Table II) 


-4. *86f^ 
95~6319 


Mar. 18*2212 

Mai . 1 18-M531 = J une 21, A D. 484, 60 ghatikas 11 
palas after mean sunrise (Eye-tables q and r). 

Same problem — The shortest method; and the one ordinarily rocommonded. In general, it will lie quite enough to obtain a 
result correct to two places of decimals, as in. the Epliemeris, and this ot course will take less time. 

Table II. New moon tithi, 

Asbaijhn, A.D 484-85... 

Eye- table d Add for 12 tithis .. 




Days. 

(7) .lune 9*67 

'Pablo II. IstN.M. in 8. Yr. A.D. *184-86... 

24*39 

11*81 

Eye-table y. Add for Ashadha ^u. 12 ... 

70*87 ! 

(19) June 2148 

Eye-table b 0’e eqn for An. of 95*26 

”95*26 ' 


days 

- *04 


([’s eqn. for An. of 20 22 d.** 

+ *41 

+ -.37 

c mm 

4- *37 

(19) June 21*86, 

i e., Thursday, 2l8t June, A.D. 484 at *86 of day. 


Moon’s anomaly in days. 

An of Ist N.M. in S. Yr. 4*50 
15*76 

20*26 


*04 
20 22 


• N.JB.— This (7) is the week-day, Saturday, to which wo add 12, since the days of June, 9, are increased by 12 when 12 tithis or ll’8l 
days are added. Eesnlting week-day, 19, i.e., 19 -t- 7 which leaves remainder 6, or Thursday. 

Problem UL— Required the mdtng-moment of nalcehatra Anurftdhd (No. 17) tn June, A,D. 484, 

N.B, — We do not reouire 0 ’b An, for this (see paragraph 97, p. 88 of Text). 

Table It. Ending moment mean of now moon tithi, Ashadha, A.D. 484 ... ... j (7) June 9*67 

Anomaly of Aehadha N.M., i.e., An. at 1st N.M. in 8. year, 4*50 (Table II) -f 3*95 [addn. 

for Ashadha N".M. by Eye-table 0] 

Bye-table s. Shortest interval from Ashadha N.M. to No. 17 Anuradha nakshatra ... | ... 10 74 

Bye-tablost, U. Nak. oorrn. for Ist N.M in S. year, 24*89 d., i.e., oorrn. for 24 days, 

+ 0*41 (t) lees oorrn. for *89 day, *03 (u) ; Total oorreotiou 

Eye-tsble f. <i'n nak, eqn. for anomaly of 19 57 d, (last col.) 


I 




...+038 
+ *,38 
■..re J. 1 1 


Moon’s anomaly in days. 

8*45 

10*74 


4^0 88 
19*67 

i e., 'I huisdny, 2lst June, at *17 
of day. 


' '^1 uay. 

Problem IE, — Required the ending mommt of yoga Sukla (No. 24) in June A.D. 4^^, N.B —We require sun's imoiiiuly for yoftiui, v. p, 30. 

Table 1 1 . Finding moment of mean new moon tithi, j 
Ashadha. A.D 4S4-86 

Eye-tables b and o 

Bye*table Bhortest interval from Ashadha N.M, te 
yoga No. 24, 6ukla 

Eye-tables W, JC. Yoga oorrn. for 1st N.M. in S.Y., i.e., 
oorrn. for 24 days, 0*77 (w) Use oorrn. for *30 day, 05 (z) 

Eye-table 1 Sun’s yoga eqn. for An. of 94*74 days (ool. 2). 

Bye-t ble g, Moon’i ypg» eqn. for An. of 19*78 days (last 
9ob) ,,4 §«• *•* 


(7) June 9*67 

Son's anomaly in days, 
and sun's and moon’s equations. 
IstN.M. in 8 .. 24 39 

Add lot Ashadha N.M. 60*00 

, Moon's anomaly in days 

I’s An. at Ul N.M., S.Y. 4*60 
«*96 

10*57 

10*67 

10*67 

0*72 

072 

0*72 

... 

94*74 

+ *04 

1974 

wrn^ ... -f. 0*04 



" ms 

+ *89 

*•» *M ••• *4*85 

ZMa— ^ nMS— 



l^nridnjr, 2J4l Jone» it *8f of dif. 
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BYE-TABLE FOB 


HOTE.->Tlte different parte of tUs Table are lettered in order from a to y and 

All tbe figure!, except where otherwiie indioated 


1 Order of si^ns of sodiao or ra6ia and 0*8 longitude at commencement 

,## 1 ..0® 

2...30" 

8...60’ 

4 ..90® 

Hengal solar mouths 

... ... Vai^akha. 

Jyeihtha 

Ashadha 

8rlviioa 

Tamil and MalaySlam solar months; also names of ril^is 

... ... M6sha 

Vrishabha 

Mithuna 

Karkataka 

Tamil solar months 

... Chittirai 

Va)g&§i 

Ani 

Adi 

a Moment of saukreuti in days of solar year, and decimals of a day 

00 

80*0853 

62*8556 

94*0008 

Faglish date corrosponding to oaoh eankranti (A.D. 1011) 

... Apr. 13 

May 14 

done 14 

July 10 

Lunar month : each mouth corameuoos lepre fcankr3.nti noted in next column 

(/) Vaisdlcha 

(2) Jyeshtha 

(J) Ashdfjiha 

(4) Brdvam 

h Increase in days, (1) of lunar months, (2) of sun’s anomaly 

0 000 

29*6306 

59*0612 

88*5018 

„ of (t’a An when interval between Mosh.i sank, and 1st N.M, 

in sol. yr. 0*1)00 

1 076 

3-962 

6-928 


iH O'OO day. 


Tithi equivalents in days and 
2 3 4 6 





in day 









1 

•0848 

1 9687 

29531 3 

•9874 

4*9218 

d Tithi eciuiyalont 

s 



... 

.. 

.. 

. 



1 

17 

18 


19 

20 














t 15 7496 

16*7340 17*7182 38 

7027 

19-6871 










g* Moon’s equation of the centre 

and moon 

i’s anomaly in 

days 

and 


00 

•01 

•02 

03 

04 

•06 

•06 

•07 

•08 

•09 

•10 

•11 

•12 13 

14 15 

16 

•17 

•18 

19 

•20 


00 

-11 

23 

31 

46 

*58 

•69 

81 

*93 

104 

116 

1*28 

1*40 1*62 

164 177 

1*89 

2 02 

2*34 

2-27 

2*40 


18-78 

18*68 

18 50 

18*40 

18-40 

18 80 

18*20 

13*11 

13*01 

12*91 

12-81 

12 71 

12 01 12*51 

12 41 12*31 

12 20 

1210 

11-99 

11*88 

11*77 

•f 

13 78 

13 87 

13*97 

14*00 

14*16 

14*25 

14 35 

14 45 

14 54 

1464 

14 74 

1484 

14*94 1604 

1514 15 24 

15-35 

16-45 

15-66 

16 67 

15*78 


27-55 

27-44 

27*82 

27-21 

27-09 

26*0S 

26■^'8 

26*74 

26 68 

26 61 

26 39 

£6*27 

26 15 26*03 

25*91 25 79 

25 66 

25-54 

26-41 

25-28 

25*15 


O'OO 

0*12 

0*25 

0-87 

0*50 

0*62 

0 74 

0-87 

100 

1*12 

1-25 

1-88 

151 1*61 

1 77 1 90 

2 04 

2-18 

2 32 

2-46 

2*(i0 


13-78 

13*67 

1367 

18 40 

18*86 

13*26 

13*15 

T806 

12*04 

]‘2*H3 

12*72 

12*62 

12*61 12 40 

12*28 12*17 

12 06 

1194 

11-82 

11-70 

11*68 

+ 

18-78 

18*88 

13 0S 

14-09 

14-19 

14*80 

14*40 

14*61 

34*61 

14-72 

1488 

1491 

15*0.'; Li*18 

35*27 15*38 

16-60 

15-01 

16-78 

15-86 

16*98 

■f 

27-66 

27*48 

27-31 

27-18 

27-06 

26*08 

20*81 

26 68 

26 56 

26 43 

26*30 

26*17 

26 04 25 91 

25 78 26 65 

25-51 

25*88 

26-24 

26-10 

24*06 


000 

0*13 

0*26 

0 40 

0 68 

0*66 

0 79 

0*93 

1*07 

1*20 

1 84 

1*48 

1 62 1*76 

1 00 2 05 

2-10 

2 34 

2-49 

2-65 

2*80 

— 

13-78 

18-66 

13 56 

13*44 

13-38 

13*22 

13 10 

12*99 

32*87 

1275 

12 64 

12*62 

12 40 12*28 

12*15 12 03 

11-90 

11-78 

11-64 

11*51 

11*87 

+ 

18-78 

18*89 

14-00 

14*12 

14*23 

14*34 

14 45 

14*67 

14*68 

14 80 

1491 

16*03 

1516 16*27 

15*40 16 61 

15-65 

15-78 

35-91 

16*04 

1618 

+ 

27-66 

27*42 

27-29 

27*16 

27-02 

26*89 

26*76 

26-62 

26-40 

26-35 

20-21 

26-08 

25*94 26*79 

26 66 25-51 

26-36 

26-21 

25-06 

26-01 

25*76 


h Tot titliise Sun’s equation of the centre and sun’s anomaly in days of the solar 


•18 

858 


•176 

0 

848 


•17 

7 

834 


•16 

16 

827 


•16 

23 

821 


•14 

28 

315 


•13 

83 

8J0 


^ 18 

38 

3055 


•11 

42 

801 


10 

46 

207 


•09 

60 

203 


•08 

54 

280 


07 

67 

286 


i Por yogas.— Sun’s equation -164 --ISS -16 -14 -13 -12 - 11 - 10 - 09 


855'91 

354’64 


360 

350 


2 

342 


Anomaly 1 

in days of solar year J 

j Perpetual almanac for Suropean calendar. 

week-day, Sunday boing 1, 


4 6 6 7 or 0") 


[iT.B.— Heavy type c 
Monday 2; etc.] 

r 1 2 3 

1 8001 8101 3201 

1 2301 2401 2501 2001 2701 2801 

J. 1601 1701 1801 1901 2001 2101 

001 1001 1101 1201 1301 1401 

301 401 501 601 701 

I 

400 800 200 100 0 


1200 1100 1000 900 800 700 


14 

830 


22 

322 


20 

315 


85 

800 


40 

304 



- B C yi'sw 
should be m«d(' 
[(ofiitlvo ihn«: 
B.C. 44 iR 57th 
ywir of century 
bojimninn with 
lol B,C.—$oe i> 
Ito/Tofff. 


1700 1600 1600 1400 1300 | 


1600 10O<1 


1800 


1700 


2901 
2201 
1601 
HOI 
101 J 

j -V.B. -Old BtyH 
000 I ceified in conti* 

' nenltl ooantnes 

(exo. Riissia) on 
4.10-U82 and 
, Hew Style began 

^ on 15.10*1682, 10 

day* bainx drop- 
ped. In United 
Kinifdoni, New 
Style began on 
J4-0.175*, 11 day# 
btdng dropped. 


1^2000 2800 2200 2100 


B.C. 

3201 

3102 

3101 

3001 

2901 

2801 


2701 

2601 

2601 

2401 


90 

0 

1 

101 

201 

301 


c 

0 P «5 5 

islal 

o 

k 

Feb. 14 
Fob. 15 
Feb. 16 
Feb. 16 
Feb. 17 
Feb 18 


45 

200 


fli 


♦- 06 4 06 + *04 4 03 + '02 

61 64 68 71 74 

283 279 27G 278 269'6 

08 - 07 - 06 - 06 - 04 - 03 

49 53 68 62 66 60 

206 200 286 282 278 274 

Surya siddh&nta constant 


•p a « 

seal 


” kk o 


i.0 

U 


•3 


c 

a 0 «® Si 

ilsil 


1 m 

0 )235 17-34738 28 20064 
57924 2-17018 4 71707 
83800 20-80902 11*76602 
71365 24-27066 0-24311 
•68930 27 73280 16‘27888 
‘46404 1'66835 4-75007 


401 Feb, 19 ‘.'UOSO 6*12490 20-78084 
601 Feb. 20 21624 8‘58668 0‘267O8 
601 Feb 21 *09189 12‘04827 25*2878() 
701 Feb. 21 *96754 16-60091 18*76390 


801 

901 


(6 

a 


IV 


12 3 

r I 2 8 
I 7 ... 8 9 10 11 
I 12 18 U 15 . 10 
18 19 ... 20 21 22 


5 6 7 or 0 

4 5 6 


I. 

» 


... 24 26 26 37 ... 
29 80 81 . 82 38 
85 ... 86 87 88 39 
40 41 42 48 ... 44 
L46 47 .» 48 49 50 


17 

23 

28 

34 

45 

51 


12 3 4 5 

... 52 68 64 55 

67 6S 59 .. 60 61 
63 ... 64 65 66 67 

68 69 70 71 ... 72 


6 7orO 

... 56 
62 


2301 
2201 
2101 1001 
2001 1101 


Feb. 23 -84319 18-97156 2 24018 
Feb. 23 71888 22-43819 18*27096 
Feb 24 59448 26*89488 6-74714 
Feb. 25 -47018 29*86647 22*77791 


74 75 ... 76 77 78 
. 80 81 82 88 .. 
86 86 87 ... 88 89 
91 . 02 93 94 95 
96 97 98 09 


73 

79 

84 

90 


1 2 3 4 5 6 7orO 

Ordinary years. Aug. Fob. June Hep. Apr. Jan. May 
• Mai*. Dec. July Oct. 

Nov. 

Leap years ... Feb Jan 

[J^aamph.— 7b find io$€k*day of $6th Jan, 78#— 

Add 4+6 + 5 + 26 aod divide the total 41 by 7. Remainder, 6 


1901 1201 Fob. 26 *84578 8*28752 11-26410 
1801 1301 Feb. 27 *22148 6 74916 27 28487 
1701 1401 Feb. 28 *09708 10-21080 16*76106 
1601 1601 Feb. 28 *97278 18*67244 4*28726 


1501 1801 Peb. 29 -84887 17*18408 20-26802 
1401 1701 Mar. 1 *72402 20-69672 8*74421 
1301 1801 Mar. 2 ’69967 24*05786 24’77498 
1301 1901 Mar. 3 *47532 27*61900 13*26111 
1101 2001 Mar. 4 *35097 1-45005 1*72736 


B.C. 


k 

1001 

2101 

Mar. 6 

901 

'2201 

Mar. 6 

801 

2801 

Mar. 6 

701 

2401 

Mar. 7 

601 

2501 

Mar. 8 

501 

2601 

Mar. 9 

401 

2701 

Mar. 10 

301 

2801 

Mar. 11 

201 

2901 

Mar. 12 

101 

3001 

Mar. 18 

1 

A.l>. 

3101 

Mar. 1« 

100 

3201 

Mar. 14 

200 

8301 

Mar. 16 

300 

8401 

Mar. 16 

400 

8601 

Mar. 17 

500 

8601 

Mar. 18 

600 

3701 

Mar. 10 

700 

8801 

Mar. 20 

800 

8901 

Mar. 20 

900 

4001 

Mar, 21 

1000 

4101 

Mar. 22 

1100 

4201 

Mar. 28 

1800 

4801 

Mar. 24 

1300 

4401 

Mar. 25 

1400 

4501 

Mar. 26 

1500 

4601 

Mar. 27 

1600 

4701 

Mar. 27 

1700 

4801 

Mar. 28 

1800 

4901 

Apr. 10 

1900 

6001 

Apr. 12 


Odd years in oentudos B.O. should be converted into podtive years 
before adding n# 0 or p to k* 1, m. See examples on pages 118, 110. 

Friday#] 



SUEYA SIDUHJNTA BYK-TAV,LE 

StRYA SIDDHANTA. 

iho w»y ill which they are to he used ii ehown is the ipeoimen prohlems on reverse, 
represeat days and fractions of a day. 


155 


5 ..1*0“ 
Bbadrap&da 
Siihha 
Araiji 
125'4766 
Atig. 16 

(5) BMdrapada 

1181223 

7-904 


») ..150 
iUvina 
Kanya 
PurattSBi 
156-4942 
Sep 16 
(6) Asvind 

147 6630 
9 880 


7. .180' 
Karttika 
Tula 
AippaSi 
186-9850 


8 .., 210 
Marga^frflha 
7fUoliika 
K&rttigai 
216-8289 


9...240 
Paasha 
Dlianas 
Margali 
240 31U2 


10 ..270^ 
Magha 
Makara 
Tai 

275-0369 


11 . 800^ 
Fhalguna 
Kumbha 
Ma^i 
805-0850 


12...880" 

Ohaitra 

Puiignni 

8319058 


805-2688 


6 7 

5‘9061 6'8905 

21 22 

20-6714 2r6568 

ddciniftls of ft dfty. 


8 

7-8718 

23 

22-0401 

(Tho sik'na 


Oct. 17 

Nov 16 

Deo. 15 

Jan. 14 

Feb. 12 

Mar. 13 

[ (7) Karttika (S) Margahtrsha 

(9) Pausha 

(10) m<iha 

{U)Phdlguna (12) Chmtra 







adktkamu^ii 

1 177-1835 

200 7141 

236 2447 

265-7758 

205 3059 

324-8365 854*3670 

11-866 

13-882 

16-808 

17 784 

19 760 


21 736 2S'712 

moon’s anomalistic months. 




Moon’s anomalistic months. 

9 10 

11 

12 13 

14 

15 


1 month = 27 6545 daya. 

8 8592 9 8.J,;i6 

10 8379 

11-8122 12 7900 

13-7809 

14 7(;53 


2 rnoiitliHsabS 1090 tlayii 

24 25 

26 

27 28 

29 

30 


12month8=:380 6640. 

23-6245 24-6988 

26 5982 

20 5776 27-5619 

28 5462 

29-6306 1 


18 months 858-2085. 


21 

2-58 


22 

2-67 


23 

2-80 


24 

2-94 


25 

308 


26 

3 23 


• and + are to be applied to the equation in heavy type and not to tlie anomaly ) 

28 29 30 31 32 33 34 35 36 37 38 39 40 


27 __ _ 

8 38 3-53 3-09 8-H5 4 0i 419 437 4 00 

9 90 


4 70 

ifrr 11 sUria ll-'si 1119 11-07 1094 1081 1007 1053 1038^023 10-07 990 971 951 9 30 '.‘OO 8 78 8 43 7 90 

H’ao ft-00 16-12 1024 10-30 10-49 lO'Ol 16 75 1688 17 08 17-17 1733 17-49 17 00 17 81 1803 1825 18-49 1877 19 12 19-05 

1.4. 92 01 21-47 24-32 24-18 2402 23-87 23-73 28 51 23 30 2318 22-99 22 79 22*58 22 31 22 08 21 73 21 11 20-8t:J 


4 98 
9-51 


21 
9 30 


6 48 

.‘00 


5 78 
8 78 


014 
8 43 


•411 

6 70 I 

90 } e For tithis. 


WOi 2AK» 2° 75 2461 2f47 24'32 2*18 24U2 23'87 23'73 23 61 23 36 2318 22 »« 22 7!. 22 38 


2 74 2*89 3-04 3-20 3-30 8*1 


3‘69 3 87 105 4 21 1-44 4-H5 


f For nakBhfttrftS. 


188 5-13 5 40 6 72 011 0 73 
11’19 li'oii in-82 l(l'77 10'62 10-47 10 31 1014 O-OQ 9-77 9 .-.6 9-33 9 07 8-7s 8 41 7.81 
Ifitfi lfl-28 16-36 1650 1664 16-78 16-08 17-09 17 25 17 42 17 60 17 79 1800 18-22 18-18 18 78 19 15 10-74 

24-81 M'66 24-51 24-35 2419 2103 23 86 28-68 23-60 23 -12 23 II 22-90 22 68 22 13 22 15 21-83 21 44 2(i-83 

‘>•06 8*18 3-80 S’47 3*65 8-84 4-08 4 21 146 4-68 4-03 5-20 5*52 5 90 6’42'1 

11-23 11*00 10-94 10-78 10 82 10-45 10-28 9 10 »-90 969 0 16 0-21 892 856 ^ I » por yoiras 

16*™. 18*61 18-77 16-9:! 17-10 17 27 7746 17*67 1788 18*09 1«*84 186.1 18-9-.) 194!) » J®* 

28 69 2A« 24-26 24-08 2890 23 71 23-52 23*. U 23-0!. 22-87 22*.2 22-35 21-04 21-66 21 lllj 

and decimals of a day. (Tlio anomalios arc ontorod in ordliiarv tyini and tli i «)iiiitioim, with a|ipr.i])rmte Hignn, in bi-avy typi*.) 

+ 01 00 - 01 - 03 - 03 - 04 - 05 - 06 - 07 - 08 - 09 - 10 - 11 - 13 - 18 - 14 - 15 - 16 - 17 - 175 - 18 

77 80-5 84 87 

iti6 203 290 257 

- oa - 01 - 00 + 

73 77 80-66 
271 *267 263-18 

for centuries. 


90 93-5 97 KXJ lU3 107 

251 250 217 214 240 237 

01 + 02 + 03 + 04 + 05 + 06 + 

84 88 92 96 99 103 

269 256 252 248 241 240 


123 

216 


132 

21) 


S. 

a* 


•22662 

•10226 

^97791 

'86850 

'72921 

•60486 

•48061 

•36615 

•28180 

■10746 


I'i 
~ls 

1 

4-91*20 
8-S7S93 
n-83657 
] 5-297*1 
18-76886 
22-22049 
25-68213 
29-14377 
3-07462 
6-63646 


^■§§1 

I 8 g 

a ? S 

*«a i 

B» flj E O 


m 

17 75818 
6‘23432 
22'26509 
10-74128 
26-77205 
16-24824 
8-72448 
19-76520 
8-23139 
24-26216 


•98310 9*99810 12-78885 


III 115 119 
233 -229 225 

•07 + 08 + 09 

lOH 112 116 

236 232 227 

Burya siddhanta— Odd years. 


138 

206 


145 

199 


154 

190 


123 
-221 

10 t 11 + 12 + 13 + 14 + 15 4 

121 ‘ - 

22-2 


126 

217 


132 

211 


189 

205 


147 

197 


159 

186 


100 168 
183 176 

163 4 154 

107 171-71 
177 171-71 


C44i 5 C <« 

Jsl2 

.2 • 8 d 

2 « c ®*w O) 
2'a-<= £ o ki 
Cfa 

n 


= I 

-i| 

es?. 

0 


■85875 13*46074 
•78440 16-92138 
•61004 20*88802 
•48569 28-84406 
•36184* 27 80680 
•28698 1'28786 

•11204 4*00899 

‘98828 8-16008 

•80898 1162227 


•78068 

•61528 

•49088 


•24217 

•11782 

•90847 

*80912 

•74477 

•62041 


16 08891 
18*54656 
22 00720 
26*46884 
28*08048 
2*86158 
0*82817 
0*78481 
18*24045 
16*70809 


1'21454 

17*24532 

6*72151 

21*75228 

10*22845 

20- 25922 
14-73539 

3-21150 

19-24233 

7*71860 

23*74927 

1222344 

O-7O101 

16’78238 

S-20855 

21- 86937 
9-88810 

26*87144 

14*86017 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

13 

14 

15 

16 

17 

18 

10 
80 
21 
22 

23 

24 

25 

86 

27 

28 

29 

30 

31 
82 

33 

34 

35 

36 
87 


*26876 18*«8889 
•51761 7-74719 
•77627 20 38607 
•03602 16-49487 
•29878 4-00267 
‘55264 23*24160 
81129 12-34980 
•07005 1 •45816 
•82881 20*09704 
•68756 9*20534 
•84682 27’84428 
•10508 16*06268 
•86883 6*06082 
•02259 24*00971 
•88186 18‘80801 
•14010 2*01031 
•89886 2F66520 
•65701 1O-6086O 
•91637 29*80238 
•17618 18*41068 
•48388 7*61898 
•69264 26*16787 
‘65140 15*26610 
•21016 4*37446 
*46891 2801385 
•72767 12*12165 
•98642 1-22995 
•24618 19-86884 
•50898 8*97713 
•76269 27-61602 
1*02146 16-72482 
•28020 5-88262 
•53896 24 47151 
•70772 18-57981 
1*06047 2*68810 
•31528 21*32699 
*57899 10*43529 


it s 


"i.£J 

>2 fl Si 


p 

7-048«6 
ifoe;9i 
21'Hfi87 
0 64123 

7- 69010 
U-73915 

21- 78810 
1-28246 

8- 33142 
15'38038 

22- 42633 

1- 92369 

8- 97205 
1802161 
28-07057 

2- 56492 

9- 61388 
]6’66284 

23- 71180 

3- 20615 

10- 26511 
17-80407 

24- 86303 

3- 84739 
10-86684 

17- 64630 
24-99420 

4- 48862 
11 •63757 

18- 68663 
26-68549 

6-12936 

12-17881 

19- 22770 
26-27672 

6-77108 

12-82004 


;i*P 

mht 

a t 

i:‘ao i: 

U 5 

c.’i a c rt 

dS ? r”® 

fsi" 

Vi 

-gS 

m 

Is i 

3l ti Ml 


n 

0 

p 

75 

X, 

n 

Em 

0 

P 

38 

•88274 

29-07418 

19-86899 

1-40673 

9-97888 

5-18448 

39 

1*09160 

18-18247 

20-01795 

76 

•66549 

28-61776 

12*18839 

40 

•86026 

7-29077 

e-41231 

77 

•92424 

17'720O6 

19 23285 

41 

•00901 

26-02966 

13*46127 

78 

M83LM) 

6 83486 

3t) 28180 

42 

•86777 

16-03796 

20 61022 

79 

1-44176 

25 47335 

5-77566 

43 

1*12652 

4-14026 

0 00458 

80 

‘70051 

14-58155 

12*82462 

44 

•38628 

22-78515 

7*05354 

81 

•95927 

8 08085 

19-87358 

45 

*64404 11*89844 

14*10250 

82 

1*21802 

22*32873 

26*92253 

46 

*90279 

1*00174 

21-16140 

83 

1*47678 

lF437a3 

6*41689 

47 

1*16160 

19*64068 

0*64581 

84 

•73654 

0*54583 

18*46686 

48 

*42081 

8*74898 

7*09477 

86 

•99430 

19*18422 

20-61481 

49 

*67900 27*38782 

14*74873 

86 

1*25305 

8-29262 

0-00917 

50 

*93782 

18 49011 

21-79269 

87 

1-51181 

26-93140 

7*05812 

51 

1*19068 

6-fiu441 

1‘2870-t 

88 

*77066 

16-08970 

14 10708 

52 

*45533 

24-24331) 

8 88600 

89 

1-U2982 

5*14800 

21*15604 

53 

•71409 

13'3610O 

15*88496 

90 

1*28808 

23-78689 

0*66040 

54 

•97284 

2-45990 

22*48392 

91 

1*64683 

12*89519 

7’e9936 

55 

1*28160 

21-00878 

1-92828 

92 

•80550 

2*00349 

14*74881 

56 

•4903C 

10-207C8 

8 97728 

93 

1*00434 

20-64287 

21 79727 

57 

•74911 

28-84697 

16O-20I9 

94 

1'32810 

9*76067 

1*29168 

58 

1*00787 l?0542O 

28*07616 

95 

1*58186 

28*88966 

8*34059 

59 

1*26663 

706267 

2-66951 

96 

■84061 

17*49786 

15-38954 

60 

•52638 

26-701*6 

9*61846 

97 

1*09987 

6*60616 

22-43850 

61 

•78414 

14-80976 

I6*6f*.742 

98 

1*35813 

25*24504 

1*93286 

62 

1*04290 

3 91806 

23*71088 

99 

1*61688 

I4'868a4 

8*98182 

63 

1*30105 22-55604 

8-21074 

100 

•87605 

3*46164 

16-08078 

64 

•56041 

11-66524 

1025970 

200 

*75180 

6-92328 

4*60696 

65 

•81917 

(V778B4 

17*20865 

300 

•62i;94 

10*88492 

20*68776 

66 

1*07792 

19-41242 

24*85761 

400 

•50259 

18-84657 

9*01898 

67 

1*83688 

8 62078 

8-85197 

500 

•37824 

17-80821 

26-04471 

68 

•59548 

27-16961 

10-90093 

600 

•25389 

20*76986 

18-62089 

69 

‘85419 

16-26791 

17*94988 

700 

•12964 

24‘28149 

1*99708 

70 

111295 

6-87621 

24-99884 

800 

*00610 

27‘69812 

18*02786 

71 

1-37170 2* 01609 

4*49320 

900 

•B8O04 

1*62418 

6*50404 

72 

•63046 

18*12889 

11*04216 

1000 

•76640 

508682 

22*63482 

78 

-88922 

2*28109 

18*59112 

8000 

•61297 

10*17164 

17*61504 

74 

1-U707 20-87068 

25*04007 

3000 

*26946 

16*25746 

12*49627 
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S0E7A SIDDHlNTA lYE-TABLK 


q Days oounted from March 1 

Mar. I Apr. 1 May I June 1 July! Aug. I tiep. I Oct, I Nov, 1 Deo. 1 Jan. I Feb. 1 Mar, 1 

March ... 1 32 62 93 128 154 1H5 215 246 276 307 888 


r Qha^ihas 

Praotion of day . 

Oha'^kas 

Fraction of dny . 

Palas 

Fi action of day 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

0167 

0833 

•0600 

•0067 

*0883 

•1000 

•1167 

•1333 

•1500 

•1607 

•1833 

•2o0t) 

•2167 

*283a 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

■6167 

-5338 

-6600 

‘5667 

6888 

•6000 

•6167 

•6333 

•6500 

•6607 

•0888 

•7000 

•7107 

•7883 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

15 

17 

20 

0008 

•0005 

•0008 

dll 

•0014 

•0017 

•0019 

0022 

•0025 

-0028 

•0088 

•0042 

*0047 

‘0056 


VAX88A 

8 Shortest interval in days from new moon to endinf 


Longitude 

at 

commence- 

ment. 

& Names of 

*2 nakshatras. 

6 

Days. •§ 

0 

Ordinu- , 
nly o 

VaiHu- 
kha 0 

Ordina- . 

riiy 0 
,l}Chh- ^ 
tba 0 

Ordina- ft 

Ashi . "‘y V 
dl>a o 0 

Ordina- , 

.1 

Illy ® 
Bhadra- g 
pada Q 

Irdma- fi Ordina- 
rily rily 

Asvma ^ Karttika 

Deg. 

Min. 

27 Kevatl 

3 

I 

0-9892 6 

II 

0-804 1 7 

III 

0-6190 9 

IV 

0 4330 11 

V 

0-2488 13 

VI 

0-0638 16 

VII 

0-8906 

0 

0 

1 ABvini 

.. 1-0119 4 

2-0011 6 

1-8160 8 

1-6309 10 

1-44(8 12 

1-2608 14 

1-0757 17 

1-0026 

13 

20 

2 BhaiRi;!! 

2-0238 5 

3-0130 7 

2 8279 9 

2-6-428 11 

2-4578 13 

2-2727 16 

2-0876 18 

2-9144 

20 

40 

3 Kpittika 

.. 3-03o7 6 

4-0249 8 

3-8398 10 

3 6548 12 

3-46117 14 

8-2846 16 

3-0995 19 

8-0268 

40 

0 

4 Kohiijl 

4-0476 7 

5‘O308 9 

4-8618 11 

4-6667 13 

4-4816 15 

4 2965 17 

4 1114 20 

4-9882 

6.3 

20 

5 Mngafiira 

.. 6-0506 8 

6-0488 10 

5-8637 12 

6-6786 14 

.8-4986 16 

6-3084 18 

5-1 233 21 

6-9f>02 

66 

40 

6 Ai’dra 

6-0716 9 

7-0607 11 

6-8766 13 

6 6908 15 

6 5054 17 

6-3208 19 

6-1352 22 

6-9621 

80 

0 

7 Punarraflu 

7-08M 10 

8-0726 12 

7-8875 14 

7-7024 16 

7-5173 18 

7-8322 20 

7*1472 23 

7-9740 

93 

20 

8 Pnabya 

8-0968 11 

9*0845 13 

8 8994 15 

8-7M8 17 

8-5292 19 

8-8-142 21 

8*1591 24 

8-9859 

10(5 

40 

9 Adleeha ,,, 

.. 9-1072 12 10-0964 14 

9-9113 16 

9-7262 18 

0-5412 20 

9-3561 22 

9-1710 25 

9-9978 

120 

0 

10 MaghE 

.. 10*1191 13 11-1083 16 10-0282 1 7 10*7882 1 9 10-55,31 21 

10-8680 23 Ia-I«2{i 26 

11-0007 


188 20 11 PUrvaPbalgunl 

I4fi 40 13 Uttara Plialgunl 

160 0 13 UaRia ... 

178 20 1 4 Chitru... 

18H 40 16 Svati ... 

200 0 16 Vi^&kha 

213 20 17 Anuradha 

226 40 1 8 JyeBbtha 

240 0 19 MUla ... 

268 20 20 Parra .Ashadha 

268 40 21 Uttara-Aihadha 

280 0 22 Sravupa 

293 20 23 Bravishta 

806 40 24 Hntubhisuj 

820 0 26 Parva-Bliadrapada . 

888 20 26 Uttara-Hhadrapada., 

346 40 27 Revatl 


11-1310 14 12-1202 16 11-9.3.52 18 11*7501 20 11-6650 22 11-8790 24 U-1948 27 12*0216 


12- 143 16 13-1322 l7 12-9471 19 12-7620 21 12-5769 23 12*3918 26 12-2067 

13- 1619 16 14-1441 18 13-9590 20 13*7739 22 13-688H 24 18*4087 26 13 2186 

14- 1668 1 7 16-1660 19 14-9709 21 1 P7858 23 14 6007 26 144156 27 14 2306 


16-17H7 18 16-1670 20 16-9828 22 16-7977 24 15*6126 26 

16- 1900 1 9 17*1798 21 16-9947 23 16-8096 26 16-()24(; 27 

17- 2027 20 181917 22 18*0066 24 17-8216 26 17-6306 1 

18- 2144 21 10-2086 23 19-0186 26 18-8335 27 1^6484 2 

19- 2264 22 20-2166 24 20*0305 26 19 8454 1 19-6r)08 3 


15- 4276 

16- 4895 

17- 4614 

18- 4683 
19*4762 


15*2425 

16- 2544 

17- 2663 

18- 2782 

19- 2901 


1 13 0886 

2 14-0455 

3 150674 

4 16-O60a 

6 17-0812 
6 18*0081 

7 19 1050 

8 20*1169 


20- 2083 23 

21- 2502 24 

22- 2621 26 
28-2740 26 
24-2859 27 
2,5*2978 1 
20*3098 2 
27 8217 3 

4 


21*2276 25 
22-2804 26 
28-2613 27 


24*2682 

25- 2751 

26- 287(‘ 

27- 2990 
28 3109 
29-3228 


21*0424 2 7 20-8673 2 20-6722 
21-8092 3 21 6841 

22- 6900 

23- 7079 
24-9049 6 24-7199 

26*73] 8 

26- 7487 10 

27- 7BoO 11 
28*9526 10 28 7675 12 


220643 
23*0662 
24*0781 
25 0900 
20-1019 

27- 1189 

28- 12*iH 
29'i877 


22-8811 

23-8980 


25- 9160 

26- 9288 

27- 9407 


4 

6 


7 

8 
9 


20-4871 6 
21*4090 7 
22 5109 8 

23- 6229 9 

24- 5848 10 
26-6467 11 
20-5586 12 
21 5U)5 13 
28-5824 14 

16 


20 3020 9 

21- 8139 10 

22- 8250 11 

23- 8878 13 
24 8497 13 

25- 8616 14 

26- 8735 16 
27 3854 16 
28-8978 17 
-4194098 


21*1280 

22-1408 

28-1627 

24*1646 

25*1765 

26- 1884 

27- 2008 

28- 2123 

29- 2242 


TOGAS 

V Shortest interval in days from new moon to* 


Longitude 

commence* 

ment. 

Deer. Min. 

fi *5 

£ Names of yogas. Days, t 

« N 

O 0 

Ordina- 
rily ^ 
Vaika- *2 
kha 0 

Oriiina- 
nly Q 
Jyesh. 
tha o 

Orditia- 
rily ® 
Aslia- 
dba 0 

Ordma- u 

& ”'5' 'S 

Srarana 

0 

Ordinu.- 

rily 

Bbildra- 

pada 

■g 

0 

Oiclma- fa 
rily 5 
A6vine 4; 

O 

Ordina- 

rily 

Karttika 


* 

27 Vaidhrit.i 

5 

0 8992 9 

0-5648 13 

0-2104 18 

0-8076 22 

0-4631 26 

0-1187 

4 

0-7157 

0 

0 

1 Vi*k«mba 

0-0416 6 

1-8407 10 

1-4963 1 4 

1-1510 19 

1-7490 23 

1-4046 27 

1 0601 

5 

1-6572 

18 

20 

2 Pnti 

1-8830 7 

2-7822 11 

2-4878 15 

2 0934 20 

2-6905 24 

2-8460 

1 

2-0016 

6 

2-6987 

26 

40 

3 Ayusbnifit 

.. 2 8245 8 

STm 12 

8*,H708 16 

8-0840 21 

3-6810 25 

8-2876 

2 

2-9481 

7 

3*6402 

40 

0 

4 Saubhagya 

3-7660 9 

4-665*2 13 

4-3*208 17 

8-9763 22 

4-6784 26 

4-2290 

3 

8-8840 

8 

4-4817 

53 

20 

5 Sobhana 

4 7074 10 

.5-6067 14 

5-262*2 18 

4-9178 28 

6-5149 27 

5-1705 

4 

4-8261 

9 

6-4232 

66 

40 

6 Atiganoa 

6-6489 11 

6-5482 15 

6-2037 19 

5 8508 24 

6 4564 1 

6-1120 

5 

6-7676 

10 

6*8647 

80 

0 

7 Sukarnian 

6-5904 12 

7-4896 16 

71452 20 

6-8006 25 

7-3970 2 

7-0685 

6 

6 7091 

11 

7-8062 

98 

20 

8 DJinti... 

7-6310 13 

8-4811 17 

8-0867 21 

7-7428 26 

8-3804 3 

7-9950 

7 

7-6506 

12 

8-2477 

106 

40 

9 Bull) ... 

8-4784 14 

9-3726 18 

0-0282 22 

8-68.18 27 

0-2809 4 

8-0366 

8 

8-6921 

13 

9-1391 

120 

0 

10 Ganda 

I1'4149 15 10-8141 19 

9-9697 23 

9-6253 1 10-2224 5 

9-8780 

9 

95385 

14 lO'lSOd 

138 

20 

11 Vriddbi 

10-8564 16 11-2556 20 10*9112 24 

lO'SeOI 2 )I'1839 6 10-8196 

10 10-4760 

16 11-0781 


146 40 

160 0 
178 20 

186 40 

200 0 
218 20 
226 40 


240 

268 

266 

280 

203 

808 

820 

888 

840 


0 

20 

40 

0 

20 

40 

0 

20 

40 


12 Dhrovu 

13 Vyaghata 

14 Harehnu i 

16 Vajrn 

16 ?‘iddhi 

17 Vyatjpata 

18 Varivas 

19 Parigha 

20 Siva ... 

21 Siddha 

22 Badhva 

23 Subha 

24 BukU ... 
26 Brahman 

26 Indra ... 

27 Taidhriti 


11'2979 17 1219T1 21 II '8627 25 
12 2394 IS 18 1386 22 12'704ii 26 
181808 19 U IJ801 23 I3'7857 27 


141228 20 16 0216 
15 0688 21 15-9630 
16-0058 22 16-9046 

16- 9466 23 17-8460 

17- 8888 24 18-7876 


18-8208 

19- 7718 

20- 7128 

21- 6648 
22 6967 
28-5872 

24- 4787 

25- 4202 


26 19-7290 

26 20-6706 

27 21-6120 
T 22-6536 
2 28-4960 
8 24-4865 

4 26-8779 

5 26-8194 

6 27-2609 

7 28-2024 

8 20-1489 


24 14-6771 

25 16-6186 

26 16-6601 
27 17-6016 

1 184481 

2 19-3846 

3 20-8261 

4 21-2676 

5 22-2091 

6 28 1606 

7 24-0920 

8 26-0336 

9 26-9730 

10 26-9166 

11 27-8580 

12 28-7095 


U-6088 
12 4498 
18-8912 
148827 
15 2742 
192157 
17-1672 
180087 


1 
2 
8 
4 
8 

6 19-6402 

7 19-9817 

8 20-0232 

9 21-8647 
10 82-8061 

11 23-7476 

12 24-6691 
18 25-6806 
14 28-8721 
18 27-6186 

16 28 4551 

17 29-8966 


8 12-1058 7 11-7609 11 11-4186 

4 18-0168 8 12-7024 12 12-8680 
6 18-0883 9 18-6489 18 13-2996 

6 14-9208 10 14-6864 14 14’2410 

7 16-8718 11 15-5269 16 161626 

8 16%12S 12 16-4684 16 16-1240 

9 17-7848 13 17-4009 17 17-0685 
10 18-6668 14 18-3614 18 180070 


11 19-6878 

12 20-6788 
18 21-6202 

14 22-4617 

15 23-4032 

16 24-3447 

17 26-2862 

18 26-2277 

19 27-1692 

20 28'] 107 
81 29-0622 


18 19-2929 19 

16 20-2848 20 

17 211768 21 

18 22-1178 22 

19 28-0668 23 

20 24-0003 24 

21 24-9418 26 

22 26-8838 86 
88 26-8248 27 
84 27-7668 1 
88 28-7078 a 

8 


18- 9484 

19- 8899 

20- 8814 

21- 7729 

22- 7144 
28-6669 

24- 6974 

25- 6389 

26- 4804 

27- 4219 

28- 8688 
20-8048 


16 12-0186 

17 12-9651 

18 18-8966 

19 14-8881 
SO 16 7706 
81 10-7211 
88 17-0826 
88 18-6040 
84 19 6456 
86 20-4870 
88 21-4285 
27 22-3700 

1 28-8116 
8 24-2680 
8 251946 

4 26-1860 

5 27-0774 

6 28-0189 

7 28-8604 
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4 D»y> eonntsd from April 1 ; — 

Apr. 1 May 1 Jane 1 July 1 Aug. 1 Sep. 1 Oct. 1 Not. 1 Deo 1 Jan. 1 Fob. 1 MaV*. 1 

ApHl ... 1 dl 6? 02 123 154 184 215 245 270 807 886 

Loup Year, Ap. 880 

15 Itt 17 18 19 80 81 88 83 84 85 86 87 88 89 80 

•2600 'm7 ’2883 *8000 3167 sasa *8600 mi *8888 4000 41i.7 -4.183 -4500 *4067 -4883 *6000 

45 46 47 48 49 50 51 58 58 54 55 56 57 58 59 80 

■7600 -7607 ’7888 '8000 ‘8167 sasa ‘SaCO fi(W»7 -8838 •0000 •»I67 *0333 0500 -yoo? ’9838 10000 

88 85 87 80 38 35 37 40 48 45 47 50 58 55 57 60 

•0061 0060 0076 0083 0080 0007 0108 OUl *0117 0125 0180 '0180 0144 'Oias *0168 0167 


TBJLB, 

moment of eaoli nakiliatra 

Ordi- ^ (»rdi- . Ordi- 

o narily o narily S narily 

*2 Mufga- 'g Fausha 'g Migha 

0 ^ireha. Q Q 


18 0‘7056 8O 

19 1*7174 21 

20 2.7298 82 

21 8 7412 23 

22 4 76a2 84 

23 5 765125 

24 6^7770 26 

25 7*7889 27 

26 8'80O8 1 

27 0 8127 2 


X 

.22 0‘3858 
!23 13472 
124 2’8502 
!25 8 8711 
. 26 4 3880 
)27 5‘3040 
I 1 64008 
i 2 7’4187 
^ 3 8‘4806 
i 4 0'4426 


XI 

24 01502 

25 1 1022 

26 2 1741 

27 81800 

1 4 1070 

2 5-2008 

3 6 2217 

4 7’2.S36 

5 82456 

6 0 2575 


Cbaitra, 
8 when no 
Adhika 
O Mala. 

XXI 

27 0*9771 

1 1'089O 

2 8-0000 

3 4-0128 

4 6-0247 

5 0-0360 

6 7-04S6 

7 8’060r> 

8 0 0724 

9 10-0843 


Chiiitm 
whon 
,2 thore 
h UAuhikn 

O Ma»a 


2 0-7920 
S 1‘8OS0 

4 2-8158 

5 3 8277 

6 4-8806 

7 5-8616 
6 6 8685 
9 7‘8754 

10 8 8878 

11 9 8002 i 


▲n&uai oorraotion. 

t'^'Date of appearaoiH) of let new moon in eaob 
iolnr year according to Table X. 

The correction oorreipondiug to the decimal portion of the 
irgument should be subtracted from the nakshatra or yoga 
correction' corresponding to the integral portion; thus the 
nakshatra correction corresponding to an argument 28*68 ^ 0*11 
minus 04 = 0*07. 

NAXfiXATRAS. 

Arg. Corrn. Arg. Oorin, Arg. Corrii^ Arg. Corrn. Arg. Corrn. 


1 10-8246 

2 11*8866 

3 12‘8485 

4 18-8604 

5 14.8723 

6 ] 6*8842 

7 16*8961 

8 17*0080 
9 18-9199 

10 19*931 0 

11 20-9488 

12 21 •9667 

13 22*9076 

14 28 9795 

15 24 9914 

16 26*0083 

17 27*0158 

18 28*0272 

19 29*0891 


3 10-6896 5 

4 11-6515 6 : 

5 12-6684 7 : 

6 18-6753 8 

7 14-6872 9 ; 

8 16 6901 10 

9 l0‘7ilO 11 

10 17-7280 12 

11 18’V340 13 

12 19 7468 14 

13 20-7587 15 

14 21-7706 16 : 

15 22-7825 17 

16 2.3-7044 18 : 

17 24’8064 19 

18 25 1888 20 

19 26-8802 21 

20 27-8421 22 

21 2H8640 23 


i 7 10-2694 10 
. 8 112818 11 
I 9 12 2032 1 2 
! 10 13 8051 13 
11 14-3170 14 
) 12 15 3290 15 
I 13 16-3400 16 
I 14 17 862H 17 
I 15 18-8647 18 
^ 16 10-3766 19 

I 17 20 3886 20 
IB 21-4004 21 
^ 19 22-4124 22 
i 20 23-4243 23 
I 21 24-4362 24 
I 22 25-4481 25 
L 23 26-4600 26 
) 24 27-4719 27 
) 25 28-4838 1 
26 204067 


110962 12 : 
12-1081 13 ] 

18 1200 14 ] 
141820 15 : 
16 1439 16 1 

16- 1568 17 : 

17- 1677 18 

18- 1796 19 

19 1915 20 ] 

20- 2084 21 

21- 2163 22 
22 2278 23 
23-2302 24 
24 2611 25 

25- 2630 26 

26- 2740 27 
27 2868 1 

28- 2087 2 

29- 8107 3 


0 2 20890 01 

1 213110 -02 

2 2-06930 -03 

3 1 98460 -04 

4 ivom -05 

5 1-88400 -06 

6 1-76O10 -07 

7 1-68581 -08 

8 161040 09 

9 1-53560 10 

10 146080 11 

11 1-88609 12 

12 131129 13 

13 1 23049 14 

14 1-16169 15 

15 1 08680 -16 

16 1-01200 1 7 

17 0 93720 16 

18 0-86240 -19 

19 0-78769 '20 


00075 30 -02244 59 04413 -88 06582 

00150 -31 -02310 -60 04488 ‘89 -06657 

00224 -32 0^394 -61 -04568 ‘90 •00732 

00209 -33 -02468 88 ‘04088 91 00807 

-00374 '34 02643 ‘63 04712 ‘92 06882 

00440 -35 02018 64 -04787 ‘93 06066 

00624 -36 -0:003 ‘65 04862 94 07081 

00598 -37 62768 66 •1‘4087 '95 07l06 

00673 -38 02K42 67 05012 96 07181 

00748 89 02917 ’68 06086 '97 07250 


20 0-71288 
21 0 08808 

22 0 56328 

23 0-48848 

24 0-41868 

25 0-33888 

26 0-26408 

27 0-18928 

28 0-11448 

29 003008 


15 01122 

16 01197 

17 01272 

18 01346 

19 01421 

20 -01496 

21 -01571 

22 01040 

23 -01720 

24 -01705 

25 -01870 

26 -01915 

27 -02020 

28 -02004 

29 -02109 


39 02917 
-40 02002 
•41 -03067 
‘42 -03142 
43 -03210 
‘44 ‘03201 
•45 03360 
46 -0.3441 
•47 -03516 
•46 03500 
-49 03665 
.50 -08740 
51 03815 
-52 -o3t;0o 
-53 *03964 
-54 -04030 
-55 -04114 
56 -04180 
•57 04204 
-58 -04338 


-69 -05101 ‘98 *07830 
70 -05280 -99 07405 
•71 06811 
•72 -06386 
78 -05400 
74 -06635 
•75 -06010 
•76 -05685 
77 -05760 
•78 -05834 

•79 '05900 
-80 06084 
-81 - 00051 » 

-82 -06134 
-88 -06208 
-84 0628.3 
-85 -00858 
-86 -06433 

*87 -06608 


•ndiag moment of each yoga. 

Ordi- ^ Ordi- ^ Ordi- ^ Ordi- Chaitra, ^ Chaiira 

• narily S nanly « narily o narily ©when no S 

Marga- "g Pausha *g Mfigha *2 *2 'SlsAdhika 

0 ^irsba 0 O O ffuna Q Masa 0 Masa 

8’ 0*3713 12 0-0269 1 7 0'624O 2 1 0*2706 2 6 0*8707 3 0-5323 

9 1*3128 13 0*9084 1 8 1*5655 22 1*2211 27 1*8182 4 1*4737 

10 2*2543 14 1*9099 1 9 2 5070 2 3 2 102C 1 2‘7590 5 2*4152 

11 3*1968 15 2-8514 20 8 4486 24 8*1041 2 3‘7011 6 S8567 

18 4-1878 16 3-7929 21 ^‘8900 25 4 0455 3 4-6120 7 4-^082 

13 5-0788 17 4-7344 22 5‘3314 26 4’9870 4 5 5841 8 5-2897 

14 6*0203 18 5-6759 83 6‘ 2729 2 7 5*9285 5 6’62.50 9 61812 

15 6*9618 19 6-6173 2 4 7*2144 1 6-8700 6 7*4671 10 7*1227 

16 7*9032 20 7-5588 2 5 81669 2 7*8115 7 8.4086 11 8 0642 

17 8*8447 2 1 8-5003 2 6 9 0974 3 8*7530 8 9*3501 12 9 0057 

18 9-7862 22 9-4418 27 10*0389 4 9*6946 9 102916 13 9‘9472 

19 10*7277 28 10*833 1 10-9804 5 10-6860 10 112331 14 10 8886 

20 11*6692 24 11-3248 2 U‘9219 6 1 1*6775 11 12*1745 15 1I‘8301 

21 12*6107 25 12-2668 3 12*8684 7 12-5190 12 13116016 127716 

22 18*6522 26 13-2078 4 18 8048 8 18'4604 13 14 0676 17 187131 

,23 14*4987 27 14-1493 5 14*7463 9 14-4019 14 14’9990 18 14-6546 

§4 15*4852 1 15-0907 6 15-6878 3 0 15‘84d4 15 15*9405 19 15-5961 

AS 10*3766 2 16-0322 7 ) 6*a293 11 16*2849 16 16 8820 20 16‘5376 

r26 17*8181 3 16-9737 8 17*6708 12 17*2264 17 17*8285 21 17 4791 

27 18*2596 4 17*9152 9 18*6123 13 18*1679 18 18‘7CS0 22 18-4200 

1 19*8011 5 18*8567 10 19*4638 14 19*1094 12 19‘7065 28 19-8621 

2 80*1426 6 19 7982 11 20*8953 15 20 0509 20 20 6479 24 20-8035 

$ 81-0841 7 207897 12 21*8868 16 20 9924 21 21*5894 26 21*2450 

4 82*0256 2 21*6812 13 22*2783 17 21*9888 22 22*5809 26 22*1865 

6 28*9671 9 22*6227 14 28*2187 18 22*8758 28 28*4724 27 23*1280 

6 88*9086 10 88*5642 15 24*1612 19 28-8X08 24 24*4184 1 24*0695 

7 24*8501 11 24*6056 16 25*1027 20 247588 25 25 8554 2 25*0110 

5 25*7915 12 25-4471 17 260442 21 26*6998 26 26-2969 3 26’9625 

16*7880 13 26*8886 18 26*9857 22 26 6418 27 27*2884 4 26*8910 

10 ^7*6745 14 27*3801 19 27*0272 23 27*6828 1 28*1799 5 27*8865 

11 28-6160 16 28-2716 20 28*8687 24 28*5243 2 29*1214 6 287769 

16 29*2181 25 29*4658 

40 


TOGAS. 

iSee note on annuai. cokrkction supra. 

w n z jc a 


i 0 411036 01 ‘001.30 -30*04176 •59*08212 ’88*12249 
i 1 8 97117 -02 '0O278 *31 *04816 ‘60 08851 ‘69 *12888 

j 2 3-83198 03 -00417 *32 04454 ‘6l 08491 *90 12527 

3 3 69279 -04 00557 ‘33 *04503 ’62 ‘06680 *9l ‘12666 

4 3-55800 -05 00690 '34 04782 *63 *08760 '92 *12805 

5 3-41441 06 ‘00835 35 04872 *64 08908 *93 *12945 

6 3 27522 -07 *00974 '36-05011 65 00047 *94*18084 

7 8'13(;C8 ‘08 *0111.*! '37 05150 ‘66 '09186 '95 13228 

8 2-09684 *09 -01253 *38 ‘05280 ‘67 ‘09826 *96 *18862 

9 2-85765 -10 01392 ‘39 05428 68 00465 ‘97 ‘18601 

10 2-71846 *11 -01580 *40 05566 *69 00604 '98 13641 

11 2 57927 12 *01670 -41*06707 •70 09748 *99 18780 

12 2*44008 *13 *01800 *42 05846 *71 *09882 

18 2 80089 *14 *01940 -43 *06086 ‘72 *10022 

14 2‘16i:0 15 020HB *44 ‘06124 *78 *10161 

15 2-02251 *16 *02227 45 06268 74 *10300 

16 r88382 *17 *02366 -46 06498 *75 *10489 

17 1*74413 *18 02606 47 06642 *76 *10678 

18 1*60494 *19 *02645 *48 *00681 *77 *10798 

19 1*46575 *20 *02784 *49 06820 -78 T0851 

20 1*82656 '21 *02928 *50 *06959 *79 *10996 

21 1*18787 22 08068 *51 *07098 *80 *11185 

22 104818 *28 *08291 *52 *07258 *81 *11274 

23 0*90899 *24 *08840 *53 *07377 *82 ‘11413 

24 0*76980 -25 *03480 54 *07516 *83 *11563 

25 0 68061 *26 *08619 *55 *07655 *84 *11692 

26 0*49142 *27 *08758 *56 ‘07795 *65 *11831 

27 (136228 *26 *08897 *57 *07984 *66 *11970 

26 0*21804 *29 *04080 *58 *08078 *67 *12108 

29 0*07885 
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y Calendar to Be need with Table ZI, as direoted in specimen problems, for asoertaining the A.D. month 
and day oorresponding to any solar date, lunar titti, nakshatra, yoga or karana. 


a 6<B 

1 4 

sa 


0 J .S 



0 


64 

a 

ii 

A 

for 

tbi 

64 

« 

0 

si 


izi 

5 

d**S3 

"5 “jC- 

0 8 So 

5 

An. 
eh ti 

* 6: 

A 

i: 

flg 

M s 

s 


Day 

S8 

£ 

S 

jp s 

0 g 

® a 


TaUikha. Ash&^ha—cont. 

0 -9848 1 0-981 64 '9873 6 9 ' 8 SH 

1 -9687 a 1-969 66 -9616 7 lO'BlS 

8 -9580 8 2-963 66 '9860 g 11-827 

8-9874 4 8-987 67 '9203 9 12811 

4-9217 6 4921 68 -9047 10 13796 

5 -9061 6 6 906 69 '8891 11 14 780 

6 -8904 7 6-890 70 -8734 12 16764 

7 -8748 8 7-876 7l '8878 13 1 6'749 

8 -8698 9 8-869 79 -8421 14 17'788 

9 -8436 10 9-848 78 '8265 16 18'717 

10 -8279 11 10-827 74 -8108 1 19'702 

11 -8122 12 11-813 78 '7952 2 20-686 

12 -7966 18 12-797 78 '7796 3 21 670 

18-7809 14 18-781 77-7689 4 22666 

14 -7662 15 14765 76 '7482 5 28-639 

16 -7496 1 15760 79 '7826 6 24-628 

16-7340 8 16734 80-7169 7 25 608 

17 -7188 8 17-718 8l -7018 8 28692 

18 -7027 4 18703 82 '6868 9 0-022 

19 -0870 8 19-687 83 '6700 10 1006 

20 -6714 6 20-671 84 '6543 11 1-991 

21 -6667 7 21-656 86 0387 12 2-976 

22 -6401 8 22-640 86 '6281 13 3'959 

28 -6244 9 23 ' 6'14 87 -6074 14 4-944 

24 -6088 10 24-609 88 '5918 16 5928 

26 -5982 11 25 503 

26 -6776 12 26-677 

27 -6619 13 0007 Srivana. 

28 -6462 14 0-992 

29 -6206 16 1-976 89 '6761 1 6'912 

90 6606 2 7-897 

91 6448 3 8881 

Tyeshtha. 92 -5292 4 ' 9-865 

93 -6185 6 10 860 

80 -6149 1 2-960 94 -4970 6 11'834 

81 -4998 2 3-016 98 -4822 7 12'818 

32 -4886 8 4929 96 -1666 8 18-808 

33 '4880 4 5-918 87 -4500 9 14'787 

84 -4628 6 6-898 98 -4868 10 16'771 

36 -4867 6 7-882 99 -4196 11 16'766 

36 -4210 7 8 866 100 -4040 12 17'740 

37 -4064 8 9-861 101 - 3 H 68 18 18'725 

38 -8898 9 10-886 102 '8727 14 19'709 

39 -8741 10 11-819 103 -3571 16 20'693 

40 -8686 11 12-804 104 '8414 1 21-678 

41 -8428 12 13-788 105 '3238 2 22'603 

42 -8272 18 14-778 106 '3101 3 28 646 

48 -8116 14 15-757 107 -2945 4 24 681 
44 -2969 16 16741 108 -2788 6 25-615 
46 -2802 1 17-726 109 -2682 6 26 699 

46 -2646 2 18-710 110 '2476 7 0 029 

47 -2489 3 19-694 111 '2319 8 1 018 

48 -2888 4 20-679 112 '2162 8 1 998 

49 -2176 ' 6 21-668 113 '2006 10 2-982 

60 '2030 6 22-647 114 1849 11 8'966 

61 -1868 7 28-682 116 1603 1 2 4’961 

62 -1707 8 24-616 116 -1686 IS 6'936 

63 -1661 9 26-600 117 -1880 14 6'920 

64 -1394 10 26-586 118 1223 16 7-904 
66 -1288 11 0-016 

66 -1081 12 0-999 

67 -0925 18 l ' 98 g Bh&drapada. 

68 -0768 14 2-968 

69 -0612 16 8-952 119 '1067 1 8-888 

120 -0911 2 0-873 

, 121 -0754 8 10-867 

Ash &^ ha . 122 -0698 4 11-841 

_ 128 -0141 6 12-826 

60 -0465 1 4 ' li 6 124 -0386 6 18-810 

61 -0299 2 6-921 125 -0126 7 14-794 

62 -0142 8 6-906 125 '9972 8 16 779 

62 -9966 4 7-889 126 -9816 9 16-768 

63 -9829 6 8-874 127 -9669 10 17-747 


Bhadrapadaxoet. Karttika'>«o«(. 

128 -9602 11 18-732 192 '9332 1 0051 

129 -9846 12 19-716 193 '9176 2 1'03S 

180 -9189 13 20-700 194 '9019 3 2-020 

131 -9038 14 21-685 195 '8882 4 8004 

132 ’9876 16 22-669 196 '8706 6 8'988 

133 -8720 1 23 (164 197 '8549 6 4'973 

134 -8663 2 24-638 198 '8393 7 6'957 

136 -8407 3 25622 199 '8236 9 6 941 

136 -8261 4 26-607 200 '8080 9 7'926 

137 -8094 5 0-036 201 -7924 10 8'910 

138 -7938 6 1-021 202 -7707 11 9-894 

139 -7781 7 2-006 203 '7611 12 10 879 

140 -7625 8 2-989 204 -7454 18 11-868 

141 -7468 9 3974 205 '7298 14 12'848 

142 -7812 10 4-958 206 '7141 16 18 832 

143 -7165 11 5-042 

144 -6990 12 6-927 

145 '(>842 13 7-911 Hirgajirsha. 

146 -6686 14 8-896 

147 '6529 16 9'880 207 '6985 1 14'816 

208 -6828 2 16'8ul 

209 -6672 3 16-786 

AsTina. 210 '6515 4 17-769 

211 -6359 5 18-764 

148 -6378 1 10-864 212 '6202 6 19 788 

149 '6210 2 11-849 2 13 '6U4(> 7 20 722 

150 -6060 3 1-2-883 214 '5889 8 21'707 

151 -8004 4 13-817 2 16 -5733 0 22'681 

162 -6747 6 14-802 216 '6578 10 23'676 

163 -6691 0 16-786 217 -5420 11 24'C60 

154 -6434 7 16-770 218 '6284 12 26'044 

156 -6278 8 17-756 219 '8107 18 20'628 

156 -5121 9 18-730 220 4951 14 0 068 

167 -4968 10 19-728 221 '4794 16 1 043 

158 -4808 11 20708 222 '4638 1 2027 

159-4662 12 21-692 223 '4481 2 3 011 

160 -1496 18 22'676 224 '4326 3 8'996 

161 ■4889 14 23-661 225 '4168 4 4'9S0 

162 -4182 15 24'646 226 '4012 5 6'964 

163 -4026 1 26080 227 -8856 6 6'949 

164 -8869 2 20-614 228 '8699 7 7-988 

166 -8718 3 0-044 229 -8542 8 8'9I7 

166 -8566 4 1028 230 -3386 9 9'902 

167 -3400 6 2012 831 -3229 10 10-880 

168 -3244 6 2997 232 '8078 11 11-870 

169 -8087 7 3'981 233 '2910 12 12'856 

170 -2981 8 4'966 234 '2760 18 18'839 

171 -3774 9 6-960 235 -2604 14 14824 

172 -2618 10 6-034 286 -2447 16 16-808 

178 -2461 11 7-818 

174 -2805 12 8-908 , . 

175 -2148 13 9-887 Pansha, 

176 -1992 14 10-872 

177 -1886 IS 11-856 2 8 7 2291 1 16-782 

238 -2184 2 17-777 

238 -1878 8 18-761 

i:&rttika. 240 1821 4 19-745 

241 -1666 6 20-730 

178 -1679 1 12-840 242 1608 6 21'714 

179 -1522 2 18-826 243 1852 7 22'698 

180 -1866 3 14-809 244 1196 8 23-688 

181 -1209 4 13-793 2 45 1039 9 24 667 

182 -1053 5 16-778 246 -0882 10 26-061 

183 -0806 0 17-762 247 0726 11 26'686 

184 -0740 7 18-746 248 0668 12 0-065 

185 -0584 8 19-731 249 0413 IS 1-060 

186 -0427 9 20-716 250 0267 14 8-084 

187 0271 >10 21-698 251 -0108 16 8-019 

188 -0114 II 83-684 861 -9944 1 4 008 

189 -9868 12 88-668 252 -9787 2 4-987 

189 -9801 II 24-668 258 -9681 8 6'872 

180 -9646 14 26-687 264 -9474 4 6-966 

191 -9488 16 26-621 266 -9818 5 7-940 


Fansha—coni. Phi^na—coet 

266 -9161 6 8-926 320 '8991 11 17-7 

267 -9005 7 9-909 821 -8834 12 18-7 

868 -8318 8 10-893 322 -8078 18 19-7 

259 -8692 9 11-878 388 -8521 14 207 

260 -8636 10 12-862 384 '8366 15 21-7 

261 '8;i79 11 18 846 

862 -8222 12 14-831 Chaitra (when tb« 

263 -8006 13 16-816 ii no adhiU mate) 

264 -7909 14 10 799 

865 -7758 15 17-784 3 25 -8208 1 2S'7 

386 -8052 2 83-7 

327 -7895 8 24-6 

Uagha. 388 -7739 4 26 6 

329 -7582 6 26'6 

266 -7597 ] 18'7(;s 330 -7420 6 O'O 

267 -7440 2 19-763 331 -7269 7 1-0 

268 -7284 3 20-787 338 '7118 8 2*0 

269 -7127 4 21-721 333 '6957 9 3*0 

270 -6971 6 22-706 334 '6800 10 4*0 

271 -6814 6 23-690 335 '6644 11 6*0 

272 -6668 7 24-674 3 36 '6487 12 5*9 

273 -6601 8 26-659 337 '6881 13 6*9 

274 -6345 9 26-643 338 0)74 14 7*9 

275 -6188 10 0-U78 339 '6018 1 6 8*9 

276 -6032 11 1-057 840 '5861 1 9*9 

277 -6875 12 2-041 341 '6706 8 10*9 

278 -5719 18 3-026 342 ’5548 8 11*0 

279 -5502 U 4010 343 -5392 4 IS’S 

280 -640(1 15 4-995 344 -6286 5 18*8 

281 -5249 1 5-079 345 -5079 6 14*8 

288 -6098 2 6-963 346 -4922 7 15*8 

283 -4937 3 7-948 347 -4760 8 16*8 

884 -4780 4 8-982 348 -4610 9 17*8 

285 '4624 5 9-916 349 -4468 10 18*7 

286 '4467 6 10-901 350 '4297 11 19*7 

887 -4811 7 11-836 351 -4140 18 207 

288 -4154 8 12 869 352 -8984 18 21*7 

289 -3998 9 18-864 363 -8827 14 22*7 

890 '8841 10 14 638 354 -8671 15 23-7 

291 -3685 11 16-822 

292 -3628 18 16-807 Chaitra (whon tli« 
293 -3372 18 17-791 ii adbika mata). 

894 -8216 14 18-776 

895 -3059 16 19-760 365 '3614 1 24-6 

356 -8358 2 26'6 

357 3201 3 26-6 

Phalguna. 358 -3045 4 0 0 

359 *2688 6 1-0 

896 -2902 1 20-744 860 '2732 6 2-0 

897 -2746 2 21-729 361 '2575 7 8 0 

898 -2689 3 22-713 368 '2419 8 4*0 

899 -2488 4 28-697 868 2262 9 60 

300 -2277 5 24-682 364 -2106 10 6-0 

301 -2120 e 25-666 365 *1050 11 6.0 

302 -1964 7 26-660 366 1793 18 7-9 

303 -1807 8 0-080 367 -1687 IS 8*0 

804 -1661 9 1-064 368 1480 14 9*9 

305 -1494 10 2-049 369 1824 It lOt 

806 -1838 11 8-088 870 ‘1167 1 119 

307 -1181 12 4-017 871 *1011 8 12'8 

308 -1026 IS’ 6-002 378 0864 3 18-8 

309 -0868 14 6-886 873 *0698 4 14-0 

310 -0712 16 6-871 874 *0641 5 16*8 

811 -0665 1 7-068 875 *0886 6 16-8 

318 -0898 8 8-989 876 -0288 7 17-d 

818 -0242 B 9-924 377 -0072 8 18*7 

314 -0086 4 10-908 877 *9918 9 19-7 

314 -9929 5 11-892 379 -9769 10 20 7 

815 •8778 6 12877 879 -9602 11 21*7 

316 -8617 7 12861 880 *9446 12 22-7 

317 ‘9460 8 14-845 89l -9290 18 21-7 

818 -9804 9 18-880 888 -9188 14 24-7 

819 -8147 10 16814 889 '8977 18 26-5 



ASTA BIDDHAKTA STB-TABLK 


159 


hXXA BXOOBjLvTA BTE-YABAB»4Bpaoim«B vroUwau fMm uiolmt TabiiU UiM«tui«. 

This Kye-table iiloa# will enable any one io solve currecUy, to four decimal places of a daji and by a sinii^le operation any 
problem in solar dates, naksbatras or -week'days, for 2,000 years, i^e., from B.C. 1 to i!000 A.I)* The tables of equations are ^iven to 
two places of deoimala in the abridged sections • to i of the eye*tablo— see next page— and to four places of deoimaU in the unabridged 
eections e to i, page 179 to 186 below. 

The Computation of the ending moment, whether of a tithi, or of a nakshatra, or of a yoga, always comprisod foar processes t (1) to 
|||id the mean ending moment; (2) to find the anomaly or anomalies for that moment, (8) to find the eqoatton or equations oorre* 
spending to the anomaly or anomalies ; and (4) to add together ^he mean ending moment and the equation or equations. 

Frohlim I,-^Rpgutrtd io find the ending moment, hy Jrya stddhdnia, of Afhddho Full fno<?« U(h (uhen there res a lunar 
eclipee) tnAJ), 634— See the Paripddal horokope, (% F, sec. ti, page 1C(» of the Text, 


Commencement of solar year. Ool. 1. 


Days of solar year and sun’s anomaly in 
days of s^lar year. Col. 2. 


Moon's anomaly. Col. 8. 


600 A.D. .. 
84 years ... 

684 A.D. ... 


Msroh 19-229165 k 
'70514 u 


March 20*02480 (1) 


K.B.— This, by itself, is a valuable piece of 
information, giving the iQnglish year, 
month, day and fraction of day on which 
a particular Indian solar year between 
1 B.C. and A.D. 2000 coninionced by 
Arya siddhanto ; and this inforjual'On 
can 1)6 had in a few seconds trom the 
eye-table, sections k and n for any one 
of 2,000 years. 


r400 A.D. ... 1*22789 1 

First new moon] 84 years... 13*58446 0 


in solar year. 1 • 


[684 A.D ... 14*81288 ( 2) 


Add for Ashailhu new moon 
Do. 15 tilhis ... 


690612 b 
14*7658 d 


Note bow stages (1), (2), (3), (4), (5X , 

(6),(7)and (8) lire successively arrived I Sum of ../s and t’s eqns. 
at with the help of the eye-table and j J (Col, 8 ) 
then add together ( 4 ), ( 8 ) and ( 1 ), at* 
shown in column 2 


88*6389(4) 

-f *2830 ( 8 ) 


25*9rdK)7 m 
19*28974 p 


14 81236 (2) 

60*00217 

— 6.5 1090 d (2 Anom months). 

4S932 (3) (i:*s An. at Ist N.M. in H. 
year). 

8*952 C 
14*7668 d 


28*010 


Add commenoement of 
Solar jear (first column) Mar. 200248 (1) 

Actual ending moment Mai. 108*9462 (9) 


— *0222 h (0’s ecioation). 


23*588 (5) 



O’s eijii. for An of 

88 64 d. (4) 

. - *0222 h 

(6) 

fl’s eqn. for An. of 
28*688 d. (6) ... 

.. -f 3052 e 

(7) 

Sum of i-j’s-f'!’* ‘^9**’* 

-f *2830 

(8) 


We reach, for the ending moment of the full-moon tithi, or the centre of the lunar eclipse, March IOH‘9462. By Eye-tablo q, 

the 93rd day from March 1 is Juno 1 Therefore the lOSth day tiom March 1 «■ .luns 16 ... q ; and by Eye-tahlo r, *9500 of a 

day 57 ghatikas and *0032 day « 12 palas. 

.*. The full-raoon tithi ended and the eclipse occurred, according to Arya siddhantu, at 56 ghat. 48 palas aftiu* mean sunrise or 

by Table VI at 22 hours, 421 minutes, i e , one hour and 17^ minutes before sunrise on Friday , 17th June A D, 681, 

Problem IL — The sa7ne problem worked to four places of dcctmals With the atd of Tabic 11 and Eye-tables y, e and k. 

Days of Moon’s mean 

soltti year, anomaly in days ^’s and if's equations. 

Table II. first new jraooii^m solar year acc. to Ar. siddh, 14*8124 4*893 < -68 eqn. for 88*64 d. 0222 (E.T.h) 

Ch eqn for 23*688 d. *8052 (E.T. 6) 


Dye-table y, Asha^ha 8a. 15 
Add sum of 0 ’h and CC’s eqns. aoo. to last column 


. 73 8266 

886889 
-f *2830 


18*717 


Add Eng. month and day, marking oommonooinont of 8. yr. A.U 

684-35 (Table 11) Mar. 200248 


23*010 Sum of (^'s-f (f’s eqns, -f- *2880 

“ *0222 (i*/s oqn. in last column). 

23*588 


Mar. 108*9462 = June 16, A.D. 634, 56gh 48 p after moan sunrise (E.3' q and r.) 

Same problem. — The shortest method and the one ordinarily used by the author for tithis like the jiresent one, when tlie Ephemeris 

IB not available. 

(NB.— All the entries in the first dotted line are from Table 11.) 


New moon tithi, Asbadha, A.D. 634—5 ... (4) June 1*90 
Bye- table d. Add lor 16 tithis .. 14*76 


(19) Juno 16*66 


Sum of 0’s and tt’s equg. (last column). 


-f *28 


Ist N.M. in 8. year ... 14*Hl 

(E.T. y) Add for Ashadha, 

Sokla 15 73*88 

88 64 


An. of Ist N.M. in H. Yr. .. 4*89 Tab. 11. 

18*72 1 

2361 

(Abridged B}e-tnh h) 0*8 
oqn. for An <d‘88 64d ... —*02 —*02 

(Abridged Eye-tab. a) d's 23*69 
eqn. for An. of 23'59d. , ... -^^80 

-f*28 

(19) June 1 6*94 =s= Thursday, 16 .luno A.D. 634, at *94 of day or 1 i hours or 31 gh. before sunrise 
on Friday, 17 June 

Problem IJl.^~Reguired to find the moment of commencement of the let Svati nakshatra (No. 16) or the ending moment of ithitra nakehatra 
(No. 14) in fhs m(tnth of Chitterai —MSsha, A.D. 756, the date probably referred to tn Silappadhikdram, Na^lukunkidai. 

(The Ephemoris gives this information complete, hut the method may be used in other oases whero the Ephemoris is not available.) 


Table II. Moan ending moment of new moon tithi, Ghaitra, A.D 756-50 

„ Anomaly of 1st N.M. in solar year A.D. 766-56 

Bye-table C> Add for anomaly of Ohuitra new moon, same year (no adhika month). 

Bye-tabls 8 Shortest interral from Chaitra N.M. to nakshatra Ohaitra (No. 14) 
Bye-table t, U Nakshatra correction for Isc N.M. in S, year 26*81 days, i.e. 
correction far 36 days 0*84 t. 

Correction for *81 day*3 - 0*06 u. 

Total nakshatra correction for 25*81 days = O*84~O*O0 = 0*28 ... 


Abiidgod Bye-table f, moon's nak. eqn. for anom. of 24*27 days (last column) 


(0) Mar, 5*97 d’s An in days 

' ... 14*66 

; 21*74 


16*14 


0*28 


36*40 

15*14 


0*28 


4* '24 


(22) Mar. 21*08 


61*82 

— 27*66 (1 An. Mo. K.T. A) 
2427 


That is, Btuiday, 21st March A.D. 750, *63 of a day, or 88 ghuMkaa after mean sunrise. 
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ABYA 6IDDEAKTA EYB-TABLK 


EYB.TABLB FOR 

VOTB.— Tlie different i^arts of the TaMo are lettered in order from a to y and. 

▲U the fignreif exoeyt where otherwise iadioated 


S Order of signs of sodiac or rilis and longitude at oommenoement 

... J.-.O® 

2.. 3(f 

8...60® 

4. .90* 

Bengal eolar months 

... Vai^kha 

Jyeshtha 

Ash&dha 

Sravsqa 

Tamil and Malayalain solar months ; also names of rafiis 

[ Mesha 

1 Medam 

Vrishabhal 
Edavam J 

Mithuna 

Karkataka 

Tamil solar months... 

... Obittrai 

Vaigadi 

Ani 

Adi 

a Moment of sankranti in days of solar year, and dooimals of a day 

0*0 

80 9260 

62*3261 

93*9888 

English date corresponding to each sankranti (A.D, 1911) 

Apr. 13 

May 14 

Juno 34 

July 16 

Lunar month t each month connuenoes before sankranii noted in newt column 

... (1) Vaiidkha 

(1) Jye»h}ha 

(d) JeMdha 

{4) Havana 

h Increase in days, (1) of lunar months, (2) of sun's anomaly 

0*()00 

29*5308 

69*0612 

88*6918 


0 „ of (i;'b An. when interval between Moahu sank, and let N.M, in sol, O OOU 1*976 8*052 6*928 


year it 0*00 day 

Tithi equivalents in days and 

r 1 2 3 4 d 

I '9843 1 0687 2 9681 3 9874 4*9218 

d Titbi eqaivalont in days ••• ^ 

I 16 17 18 19 20 

15*7498 16*7840 17*7182 18*7027 19*6871 


e) if g Moon’s equation of the centre and moon’s anomaly in days and 



*00 

01 

02 

03 

•04 

06 

06 

07 

08 

•09 

10 

•11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

— 

0*00 

0*12 

0 23 

0 36 

0 47 

0*58 

0*70 

0*82 

0 94 

1*0« 

118 

1 3(/ 

1*4*2 

1*54 

1*66 

1 79 

191 

2 04 

217 

2*30 

2‘4a 

— 

18*78 

i;{*({8 

1.3*58 

13*49 

13*39 

1.3*29 

13 20 

13 JO 

18 00 

12*90 

12*80 

12*70 

12 60 

12 60 

12 39 

12*29 

12*18 

12*08 

n*97 

11*86 

11*76 

4* 

13*78 

1 3*87 

13 97 

14 07 

14*16 

14*26 

14 36 

1446 

14*55 

14*66 

14*75 

14 85 

14 96 

15 06 

15*16 

15 27 

15*87 

15 48 

16*58 

15 09 

16*80 

+ 

27*66 

27*44 

27 32 

27*20 

27*09 

26*97 

20*85 

26'73 

26*02 

26*50 

2638 

2(;*26 

26*13 

26*01 

26*89 

26*76 

26*64 

25*51 

2.5*39 

26*2() 

26*13 

— 

0 00 

0*12 

0*26 

0*38 

0 60 

0 63 

0*75 

0*88 

101 

1*14 

1*27 

1*40 

1 68 

166 

1*79 

1*93 

2 06 

2*20 

2*34 

2*48 

2*63 

— 

18*78 

13*67 

18 67 

13 46 

1335 

18*25 

13 14 

13*04 

12 93 

12*82 

1271 

12 60 

12 40 

12*38 

13*26 

12*15 

12*03 

11 92 

11 80 

11*67 

11*66 

H” 

13*78 

13*88 

13*99 

14 09 

14 20 

14 30 

14*41 

14*62 

14*(;2 

14*73 

14 84 

14*96 

1506 

16*18 

16*29 

15 40 

16-.52 

15*64 

15*76 

16*88 

16*01 

±. 

27*65 

'27*48 

27 30 

27*18 

27*06 

26 93 

26 80 

26 67 

26 65 

26*42 

26 29 

26*16 

26 03 

26 89 

25*76 

25 63 

25*19 

2636 

25 21 

25 07 

2493 

IT" 

060"" 

"‘0*18 

0*27 

0*40 

0*54 

0*67 

0*81 

0*94 

1*08 

1*22 

1*36 

160 

1*64 

178 

1*92 

2*07 

2 22 

2*87 

2 52 

2*67 

2 83 

... 

18*78 

13*66 

13*65 

13*48 

13 32 

18 21 

13 09 

12 97 

12 86 

12*74 

12 62 

12*50 

12 88 

12 25 

12*13 

12 01 

11*88 

11*76 

1162 

11*48 

11*34 


13*78 

13*89 

14*00 

1412 

14*23 

14 35 

i4'46 

14 68 

14*70 

14*81 

14*93 

15 06 

1517 

16 30 

15*12 

16 54 

15*67 

16 80 

15*94 

16*07 

16*21 

+ 

27*55 

27*42 

27 29 

27*16 

27*02 

2H*88 

26*7.5 

26*61 

26*47 

26, 34 

2r.'20 

20 06 

25*92 

25*77 

25 03 

25*49 

25 34 

25*19 

25 03 

21*88 

24*73 







h For tithis. 

8un’ 

8 equation 

of the centre and Sun’s anomaly in days of the 

solar 

+* 

176 + 

•176 

+ 17 

+ 16 

+•15 +'14 4-13 4-12 4 : 

11 +* 

10 +*i 

09 + 

08 + 

•07 + 

06 

•05 + 04 +-03 

+ 02 + 01 

+ 00 

SttTW 

362 

.5 

16 

22 

1 21 

B 33 38 

42 

46 

50 

64 

67 

61 

65 

68 

71 

76 

78 

81*29 

862-20 

348 

340 

830 

323 

817 312 80' 

7 308 1 

i99 *295 i 

201 

288 

284 

281 

277 

274 

271 

267 

263*92 

1 

For yogas. 

^Suu’s equation. - * 162 - * 

161- 

160 

-14 

- 13 

-12 

-11 

-10 

-09 

-08 

-07 

-06 

-06 

-04 

-08 


„ Anomaly 


1 

355 

m 

361 

364 

13 

22 

28 

34 

40 

44 

49 

63 

58 

62 

tJ6 

70 



in days of 

solar } 

rear J 

351 

89 

350 

347 

332 

324 

317 

311 

306 

301 

296 

292 

28H 

283 

279 

276 


j Perpetual almanac for Buropean calendar. 

[A". B,— Heavy type means week-day, Sunday being 1, Monday 2y oto.] 

( 1 2 3 4 6 67orO BC. years 

• should be made 

I 3001 8101 3201 1 positive tlinst 

Centuries J 2301 m\ 2501 2G01 2701 2801 2901 1 41 B.C. is 57tb 

B.C. HiOl 1701 1801 3901 2001 2101 2201 f 3 ear of century 

901 1001 1101 1201 1801 1401 1601 I beginning with 

201 301 401 60i 601 701 801 j 101 B,0. — aoe 

^ 1 101 J page 14 of Text. 



')NB~0\d Style 
ceased in conti- 

600 400 3OO 200 100 0 nental countries 

(eio. Rnesja) en 

3200 1100 1000 900 800 700 (iOO 4-10-1682 and 

1700 1600 15U0 1400 13t)0 New Style began 

Y on 16-10-1682,10 
days beng drop- 

1600 1900 1800 1700 ped. In United 

Kingdom, New 

2000 2300 2200 2100 Style began on 

14-9-1762, 11 days 
J being dropped. 


Arya siddhanta constants for 
centuries. 




Oemmeucement 
of solar year. 

moon 

ear. 

a . • 

S g 

2 

P 

s 

&0 

Month Frao* 


■3 8^- 

d hi 0 

-r; 

p 

and tion of 

0 

<b£ 

u 

rt 

*5 

date. day. 

S.£ 

.8 = 




IZ 




k 

1 

m 

BC. 





1 

3101 

Mar. 14 *02088*2 

9 97497 12*44500 

AD. 





100 

3201 

Mur. 14 •888HS7 13*48662 

0*91097 

200 

3301 

Mar 16 *756943 16*89826 16*93165 

300 

3401 

Mar. 16 *624998 20 85990 

5*39762 

400 

3501 Mar. 17 *493064 33 82164 21*41810 

600 

8tJ01 

Mar. 18 *361109 

27 28318 

9*88407 



[feotnyls,— Tb/wd week-day ef 96th Jan, 1844^ 

Add 4 6 4 - 5 4 26 and didde the total 41 by 7, Bemainderj Os Friday*] 



IBTA SlDDniNTA SIB-TABU 


il^TA SIDDHAITTA, 

the «»)' in whioli thoy are toTwnsediatbownia tlu aptolmMi proBImiM oa rrran*. 
viqpmeiit days and l^aotioita of a day. 
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6 ... 120® 

6 ... 160P 

7 ... IBIOP 

8 ... 210° 

9 ... 840^ 

10 ... 270“ 

11 ... 800* 

12 ... 830' 


Bk&dmpeda 

Asvina 

K&rttika 

M5rga4trtha 

Faasha 

Mtgha 

Philgnna 

Chaiira. 


Siihha 

Kany& 

Tula 

Vpitohika 

Dhanns 

Makara 

Knnbha 

Mina 

— , 

Avai^i 

Para^^si 

Aippaii 

KIrttigai 

M&rgall 

Tai 

M&ii 

Pangani 


125*4011 

156*4858 

186*8926 

216 7058 

246-3044 

276*6650 

805 1117 

834*9200 

3C52588 

Ang. 16 

Sep. 16 

Oot. 17 

Nov. 16 

Deo. 16 

Jan. 14 

Veb. 12 

Mar. 13 


(5) BMdro^foda 

{$) Alviwa 

(7) KirtUka (S) MdrgaiJraha (.9) Pwsha 

{JO) Mdgha 

(21) Fhdllguna 

(12) Ohaitra 

(IJ) Ohaitra ichsa 









thrre %s an adhdta 









month. 

118*1228 

147*6580 

177*1886 

200*7141 

236*2447 

266*7758 

295*8059 

824*8365 

854*3670 

7*904 

9*880 

11-866 

18 832 

16*806 

17*784 

19*760 

21*780 

28*712 

deoiuals of a day, and moon’s anomalistic montks. 



Moon’s anomalistic montks, 

6 7 

8 

S 10 

11 

12 13 

14 

15 

I 1 month Mi 27 -5545 davs 

5-9061 6-8905 7*8748 

8*8502 9*8435 10*8879 

11*8122 12*7960 18*7809 

14*7058 

2 months » 

>55*1090 days. 

81 88 

23 

8« 80 

26 

27 28 

29 

80 

I 12 mouths ■■ 

380-6640 

20-6714 21*6568 22 0401 

23*6245 24 6988 26*5932 

26-6776 27*6019 28*5462 

29 5306 

18 months"" 

368 2085 


0 Por 
titMi. 


f For nakshatrao. 


dooimals of a day. (Tho signs - and + are to be applied to tlie equation in heavy typo and not/o the anomaly'.) 

•21 *22 *23 *24 *25 26 *27 *28 *29 30 *31 *32 *33 *34 '35 *36 *37 38 39 ‘40 41 

2*66 2‘70 2*83 2*97 8 11 326 8 41 3‘66 3’72 3'89 4 05 4*28 4*41 4*60 4*81 6*08 5*27 5*64 5*85 028 6*98 1 

11*64 U'62 11’40 11-28 11*16 11*04 10*01 10-77 10'63 10 49 10*84 1019 10*02 9*86 9 67 9*10 9*26 9 00 8*71 8*86 7 07 

16 92 16 03 16*15 16-27 16*39 16*62 16-05 16*78 16*92 17 06 17 21 17*.S7 17 68 17*7o 17*89 18*09 18*81 18 6.5 18*84 19*21 19*89 I 

26*00 24-86 24-72 24^68 24*44 24*29 2414 23*09 23*83 28 07 23 60 23*83 23*14 22 96 22 74 22*62 22*29 22 02 21*71 21 88 20 G2J 

2*77 2-92 3*08 3-28 8-39 8*60 3-73 3*91 4*09 428 4-49 4*70 4*98 5*18 6*46 6*79 6*19 0-99*1 

11*42 11*29 11*16 11*02 10-88 10*74 10*69 10-43 10*27 10*09 9*91 9*72 9-51 9-28 901 8*71 8*32 7*66 
16*18 16*26 16 39 16-63 ie-(57 16*82 10*97 17*12 17*29 17 46 17*64 17*84 18 05 18*27 18 64 18*85 19*28 20 00 

24*78 24 68 24 48 24*82 24*10 28*99 23*82 28*65 28*46 23 27 28*07 22*85 22*62 22 38 22 09 21*76 21*30 20*67, 

2-99 8*16 8*33 8*61 3*69 8*88 4*08 4*28 4-60 4-73 4*98 6*20 5»59 6*9H 6*601 

11*20 11*06 10-90 10-75 10 69 10*42 l0*2-i 10-06 9 80 9-66 9*41 916 8*85 8 47 7-92 1 

16-85 10*60 16*65 10*80 16*97 17 13 17*81 17 60 17 69 17*90 18*14 18*40 18*71 19*08 19*64 f ? yogag. 

24*66 24*39 24 22 2405 28*87 23*68 28 48 23*27 28*00 22 83 22*67 22*29 21-90 21*67 21*00 J 

year and decimala of a day. (Tho anomalies aro entered m ordinary type and the equations, with appropriate signs, in heavy type.) 

-*01 - 02 - *03 - 04 - 06 - 06 ~ 07 - 08 - 09 - XO - *11 - 12 - 13 - 14-15 - 16 - 17 -175 -176 

86 H8 91 95 98 102 106 109 113 116 121 125 130 136 141 148 157 160 169*98 

261 257 254 261 247 241 240 237 238 229 226 220 216 211 205 198 188 180 175*68 

- *02 - 01 -*00 + 01 + 02 + 03 +*04 + 05 + 06 + 07 + 08 + 09 +10 +‘11 +*12 

74 77 80*29 86 89 93 97 101 105 109 113 118 123 128 134 

272 268 263*92 260 266 262 248 244 240 i8G 282 227 222 217 211 

Arya siddhanta—Odd years. 


+ 13 +14 + 150+151 + 152 

141 149 164 167 171*95 
204 196 181 178 172*05 


bo h 
«H . 43 
® IS ® 2 
*2 2 * 

gsaf , 

•S ' « £3 


d . 

9 ^ 

a S 

4) eB 

fl'S 


K bo d 

m 

S eo d 
o 


c Ji 

* s **- 

« a e ® 

2 ® d 

V, ^ s £ « 


|S 

a 

^ « 
Ss 


■3«g 

s'gS. 

2 


“.a 


§!§- 


S is 

k *** 

Is 


e ® ® 

E S >> 
® bo 



S.g8a 

."'9 

»|-S 


2 «* c s ® 

g ns 0 a K 

e.g 

-£•3 


^ 0 a 

g *0 0 d 

f. C.S 

• 0 


Gb 









£ 

0 


n 

0 

p 


n 

0 

»P 


n 

0 

P 

1 

•25868 

18-68903 

7*04981 

38 

•8*2986 

29*07037 

19*88288 

75 

1*40104 

0*089 18 

6* 10084 

2 

•61730 

7*74746 

14*09802 

39 

1-08864 

1818780 

26-981 0« 

76 

•66072 

28-62816 

12-2J015 

3 

•77604 

26-88648 

21*14708 

40 

•34722 

7-29624 

e*42»;40 

77 

‘91K40 

17-73669 

19*26946 

4 

•03472 

16-49492 

0-64264 

41 

*60590 

25-93626 

18 47671 

78 

1*17708 

0*84502 

26*30877 

5 

*29340 

4'60835 

7*69195 

42 

-66458 

1504370 

20-62502 

79 

1 48570 

26 48405 

6 80848 

6 

*.56208 

23*24238 

14*74126 

43 

1*12320 

41.5214 

0*01973 

80 

•09444 

14*69240 

12*86279 

7 

•81076 

12*35082 

21 79057 

44 

-38194 

22 79116 

7*00904 

81 

•95812 

3*70092 

19-90210 

8 

•06944 

1-45924 

3-28528 

45 

•(:4062 

11-89969 

14*11835 

88 

1 21180 

22*88904 

26-96141 

9 

*32812 

20*09827 

8*33469 

46 

•89980 

1-^K)803 

21*16760 

83 

1-47048 

11*44888 

0*44612 

10 

•68680 

9*20671 

15*38890 

47 

!• 16790 

19-64705 

0*66287 

84 

•72917 

O*660S1 

1849543 

11 

‘84549 

27*84678 

22*48321 

48 

•41007 

8-75649 

7-71108 

85 

•98786 

19* 19584 

20 54474 

12 

•10417 

16*95417 

1*92792 

49 

•67535 

27 39462 

34*76099 

86 

1*24058 

8 3(‘428 

0*98946 

13 

•86285 

6-OC20O 

8-97728 

50 

•93403 

16-60294 

21*81030 

87 

1 50521 

26*94829 

7*08876 

14 

•62163 

24-70162 

16*02054 

51 

1-19271 

6-61188 

1*80600 

88 

•70889 

16 05178 

14-18807 

15 

•88021 

18-810G6 

28*07685 

52 

*46139 

24 25041 

8*85432 

89 

1-02257 

6-16017 

2M878H 

16 

•18889 

2*91850 

2-67050 

53 

•71007 

18 35884 

15-40308 

90 

1*28125 

28 79919 

0-08209 

17 

•89767 

21*65762 

9*61987 

54 

•96876 

2-46728 

23*46294 

91 

1*58998 

12*90768 

7-7814(> 

18 

•65626 

10-66696 

16*66918 

55 

1-22748 

21*10680 

194704 

92 

•70861 

2 01607 

14 78071 

19 

•914(^8 

29-30498 

28*71849 

56 

•48611 

10-21474 

8*99696 

93 

3*06729 

20*66508 

21 -88002 

20 

•17301 

18'41341 

8*21820 

57 

•74479 

28 85376 

16-04627 

94 

1*31607 

9-70362 

1*82474 

21 

•43229 

7*62186 

10*20251 

58 

1*00847 

17*90219 

28*09568 

95 

1*6746.6 

28-40264 

8*37405 

22 

•69007 

26*16088 

17*81182 

59 

1-26215 

7-07068 

2*59028 

96 

‘88383 

17-51098 

16 42. 80 

28 

'94906 

15*26980 

24*86118 

60 

•62088 

25-70966 

9 63959 

97 

1-09201 

6-01912 

22-47207 

24 

*20888 

4*37774 

8*85584 

61 

*77961 

14*81810 

3 6*08890 

98 

1*85069 

25-26844 

vmsH 

25 

•407OX 

2801077 

10-905 16 

62 

1*08819 

8 92658 

28 73822 

99 

160987 

1430087 

9'01068 

86 

*72569 

12*13520 

17-96446 

68 

1-29687 

22*66555 

8*23202 

100 

•86805 

8-47531 

10*0800(7 

27 

*98487 

1*28864 

25*00877 

64 

•65555 

11*67899 

10-28-228 

200 

*78611 

0-96062 

4*67788 

88 

*24805 

19*87267 

4-49848 

65 

•81423 

0*78243 

17'38164 

800 

•00417 

30*42.593 

20-64832 

89 

*50174 

8*98109 

11*64779 

66 

1*07292 

19-42144 

24*88080 

400 

•47222 

33*90124 

9 15406 

80 

*70042 

27*02012 

18*59710 

67 

1*38100 

8 62989 

8 87556 

500 

•84028 

17*87666 

26‘22O04 

81 

1*01910 

16*72856 

25*04641 

68 

•69028 

27*16891 

10*92488 

600 

*20883 

20-85] 80 

13-78208 

88 

•27778 

5*88099 

5*14112 

69 

•84896 

10-27784 

17*97419 

700 

•07689 

24-32717 

2*24842 

88 

*68646 

24*47602 

12*19048 

70 

1-10764 

6‘88678 

2602.360 

800 

•94444 

27*80248 

18-80941 

84 

•79514 

18*58446 

19*28974 

71 

1*86682 

24*02480 

4*61820 

900 

•81260 

1*74720 

6-82060 

85 

1*05883 

3*69288 

26*28905 

72 

•62600 

18 13328 

11*66761 

1000 

•68065 

6*22261 

82*88079 

86 

•81250 

21*88191 

6*78876 

78 

‘88868 

2*24107 

18*61682 


•36111 

10*44502 

16*21896 

37 

*67118 

10*44085 

12*83807 

74 

1*14288 

2058070 

26*6663 

8000 

.04106 

15*06768 

18*55117 
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AKIA BIDCHANTA EYK-TACIiB 


March 


q Days counted from Marcli 1 — 

Mar. 1 Apr. 1 May 1 June 1 July 1 


82 


62 


123 


Aug. 1 
154 


1 

186 


’ Uoft. 1 
215 


Nov. 1 
246 


Dfto. 1 
276 


Jan. 1 

307 


Fob. 1 
338 


Mar. 1 


r Ghatikas 

Fraction of day. 

Ghatikas ... 

Fraction of day. 

Palas 

Fraction of day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

0167 

•0883 

•0500 

-0667 

•0833 

•1000 

•1167 

*1883 

•1500 

•1667 

•1833 

•2000 

•2167 

•2883 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

•6167 

*5383 

•6500 

•5667 

*6833 

•6000 

•6167 

•6883 

•6500 

•6667 

•0833 

•7000 

•7167 

'7838 

X 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

15 

17 

20 

*0003 

•0006 

•0008 

•0011 

•0014 

-0017 

•0019 

*0022 

•0025 

•0028 

•0083 

•0042 

•0047 

•0056 


Longitude ^ 
at ® 
commence* ^ 
ment. O 


Names of 
nakshatras. 


Beg. 

Min. 

27 Bevati 

0 

0 

1 AhviuI .. 

18 

20 

2 Bharanl 

26 

40 

3 Kpittika 

40 

0 

4 Hohii^i - .. 

63 

20 

5 Mrigafiii'a 

66 

40 

6 Ardra 

80 

0 

7 Fnnarvasu 

98 

20 

8 Pushy a 

106 

40 

9 AHlt-nha 

120 

0 

10 Magha 

133 

20 

11 Pftrva*Phalganl 

146 

40 

12 Uttiira-Phalgunl 

160 

0 

13 Hasta .. 

178 

20 

14 Chitra 

180 

40 

16 Svati 

200 

0 

16 Visakha 

213 

20 

17 Anuradha 

f!26 

40 

18 Jyeshtha 

J'40 

0 

19 MCila 

253 

20 

20 Parva-Aehadha 

?66 

40 

21 Uttara-Ashad^a 

280 

0 

22 Sravaij^it 

293 

20 

23 Dhamahta 

806 

40 

24 Satabhishaj ... 

820 

0 

25 POrva-Bhadrapada 

883 

20 

26 Uttara-Bhadrapada 

846 

40 

27 Kevatl 


Lonfifitude 

at 

commence* 

ment. 


I 


Deg. 

Min. 

27 Vaidhriti 

0 

0 

1 Viahkamba 

13 

20 

2 Priti ... 

26 

40 

3 Aynshmat 

40 

0 

4 Sanbhagya 

53 

20 

5 Sobhana 

66 

40 

6 Atiganda 

80 

0 

7 Sukarman 

93 

20 

8 Dhriti ... 

106 

40 

9 Sula ... 

120 

0 

10 Ganda 

183 

20 

11 Vriddhi 

146 

40 

12 Dhruva 

160 

0 

13 Vvaghala 

173 

20 

14 Harshana 

186 

40 

IS Va3ra ... 

200 

0 

16 8iddhi 

218 

20 

17 Vyatipata 

226 

40 

18 Vanyas 

240 

0 

19 Parigha 

268 

20 

20 Siva ... 

206 

40 

21 Biddha 

280 

0 

22 Badhya 

298 

2o 

23 Subha ... 

806 

40 

24 Sukja .. 

820 

0 

25 Brabman 

883 

20 

26 fhdra ... 

846 

40 

27 Vaidhriti 


Days. 


Ordina- 
® rily 

^ Vaisii. 
Q kha 


itaksba 

s Shortest interval in days, from new moon to ending 

Ordinft- ^ Ordu.ft- ^ Ordina - 
rily 


1-0119 
2.0238 
8-0357 
4-0470 

6- 0696 
(10716 

7- 0834 10 
soor.H 11 
9 1072 12 


0 9874 

1 9903 
8-0112 
4 0231 

5- 0350 

6- 0470 10 
70589 11 
8 0708 12 
0 0827 13 

100946 14 


I ^ 

ri y ® 

Jyok- t 

tha Q 

XI 

0- 8023 7 

1- 8142 8 

2 8261 9 

3 8380 10 

4 8.500 11 
,5 8619 12 

6 8738 13 

7 88.57 14 
8-8976 15 
9 9095 16 


rilv 

AkIje- 

dha 


5 nly S 

Bliadia- x 

Sravapa ^ ^ AHviim ^ Karttika 


III 

00172 9 

1 6291 10 
2-6110 11 
3 6580 12 

4- 6649 13 

5- 6768 14 

6- 6887 1 6 

7 7006 16 

8 7125 17 
9-7244 18 


IV 

0 4321 11 
14110 12 
2 4.';60 13 
8 4679 14 
4 4798 16 
5-4917 16 

6 5(136 17 

7 5155 18 

8 5274 19 

9 5394 20 


0-2470 13 

1 2590 14 

2 27(9 16 

3 2828 16 
4-2947 17 

6- 3066 18 
6 3185 19 

7- 3301 20 

8- 8124 21 
9 3543 22 


VI 

0-0620 16 
1-0739 17 
2 0868 18 
3-0977 19 
41096 20 
51216 21 

6 1334 2 2 

7 1454 23 
81573 24 
9-1692 25 


10- 1’91 

11- 1310 

12- 148 

13- 1649 
141668 
16 1787 
16 1906 
17*2027 

18 2141 

19 22G4 


13 1 1 1065 

14 12 1184 
16 13 1304 

16 14-1423 

17 15 1.*>42 

18 16- 1661 

19 17 1780 

20 18 1899 

21 19 2018 
2 2 20 2138 


15 10 9214 17 

16 119334 18 

17 12 9156 19 

18 13 9572 20 

19 It 9691 21 

20 15 9810 22 

21 16 9929 23 

22 18-0048 24 

23 19 0168 26 

24 20 0287 26 


10- 7304 

11- 74S8 
12 7(502 
13-7721 
1 4 7840 
1579.S9 
16 8078 

17- 8198 

18- 8317 
19 8436 


19 10 5523 21 

20 11 5632 22 

21 12 5751 23 

22 13 5870 24 

23 14 5989 25 

24 15-6108 26 

25 10 6228 27 

26 17 634.7 1 

27 18 6466 2 

1 19 6585 3 


10-8662 
11-8781 
12 3900 
13-4019 
14 4138 

15- 4258 

16- 4877 

17- 4496 

18- 4616 
19 4734 


23 101811 26 

24 11 1930 27 

25 12-2049 1 

26 13-2168 2 

27 14 2288 

1 15-2407 

2 16 2626 

3 17 2645 

4 18-2764 

5 10 2883 


VII 

0-8888 
I 9007 

2- 9126 

3- 9245 
4 9364 

5- 9484 

6- 9603 
7 9722 

8- 9841 

9- 9960 

11- 0079 

12- 0198 

13- 0318 

14- 0437 

15- 0666 
160675 

17- 0794 

18- 0918 

19- 1082 
201161 


20 2383 23 

21 2502 24 

22 2621 25 

23 2740 26 

24 2859 27 

26-2978 1 

26-3098 2 

27 3217 3 

4 


21 2257 

22 2370 

23 24'i5 

24 2614 
25-2783 

26 2852 

27 2972 

28 .3091 

29 3210 


25 21 0406 

26 22 0525 

27 23 0614 

1 24 0763 

2 26-0882 

3 26 10(d 

4 27 1121 

5 28 1244) 

6 29-1369 


Ordina- 


27 20-856.5 2 20- 

1 21-8071 3 21- 

2 22-8703 4 22 

3 23-8912 5 23- 

4 21-9031 6 24 

5 25 9161 7 25 

6 26 9270 8 26- 

7 27 9389 9 27 

8 28 9508 10 28* 


V Bkortest 


0704 4 20-4868 6 20 3002 9 2 M271 

6823 5 21 4972 7 21 3121 10 22-1890 

6912 6 22-5091 8 22 8241 11 23*1609 

70(.l 7 23 6211 9 23 8860 1 2 24-1628 

7181 8 24 6830 10 24-8479 13 25 1747 
7300 9 26*r>419 11 25 3598 14 201806 
7419 10 26 6508 12 26-8717 15 27 1986 
7688 11 27-6687 13 27-883(; 16 28*2106 
7(357 1 2 28-6800 14 28*8965 17 29*2224 
15 29-4076 

TOGAS. 

interval in days from new moon to 


Names of yogas. Days. 



Ordiiia- 

£ rily S rily 
Vai6a- Jyeih- 
kiia O tha 


r.idin.^ ^ 

** A K™vai>a 

Q (fha O 


( )rdiria- 
rily 


9 

J Bhttdra- 
O pada 


h Ordina- h Ordina- 
»§ rily ^ rily 
Aaviiiu h Karttika 

O O 


9 4H9 
10 8564 
, 11-2979 
. 12 2394 
13-1808 
14 1228 
16 0638 
160053 
. 10-9408 
. 17-8888 

. 18-8298 
. 19 7713 
. 20-7128 
21-6648 
,. 22-6967 
. 23-5872 
24-4787 
. 25-4202 


0-8959 9 

1 8374 10 

2 7789 11 

3 7204 1 2 
4-6619 13 
6-6084 14 
6-5449 1 5 
7 4863 16 
8-4278 17 
9 8693 18 


15 10 3108 1 9 

16 11-2628 20 

17 12-1988 21 

18 18 1353 22 

19 14 0768 23 

20 15 0183 24 

21 16 9697 25 

22 16 9012 26 

23 17 H4-i7 27 

24 18-7842 1 


0 5616 
14980 

2 4846 

3 3760 

4 3176 

6- 2689 
6-2001 

7- 1410 

8- 0884 
9 0249 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


0 20n 18 

1 1480 19 

2 0901 20 
308i(; 21 
8-9780 22 

4 9145 23 

5 8560 24 

6 7975 25 

7- 7396 26 

8- 0805 2 7 


0 8012 

1 7457 

2 6872 
.3(;286 
4 6701 
56116 

6- 1531 

7- 3946 

8- 3361 
9*2776 


22 0-4598 26 

23 1-4018 27 


24 2-3427 

25 8-2842 

26 4-2267 

27 6-1672 

1 0-1087 

2 7-0602 

3 7-9917 

4 8-9332 


4 

5 

6 

7 

8 

9 


9- 9664 23 

10- 9079 24 

11- 8494 25 
12 7909 26 
18 7324 2 7 


14 6738 
15-6163 
16 5508 
7 4988 
18 4398 


9 6220 
10 6685 
11-6060 
1 2 4465 
13-8879 

14 3294 

15 2709 

16- 2124 

17- 1539 
18 0954 


1 10 2191 

2 111666 
3 12-1020 

4 13-0435 

5 13-9850 

6 14-9265 

7 15-8680 

8 l(i-8096 

9 17-7510 
10 18-6026 


5 9-8747 9 

6 10-8162 10 

7 11-7576 11 

8 1 2-699] 12 

9 13-0400 13 

10 14-6821 14 

11 ]5-52.36 15 

12 16-4651 16 

13 17-40(i6 17 

14 18 3481 18 


01154 
1 0608 

1- 9983 

2- 9398 

3- 88 1 8 

4- 8228 
6-7(U8 10 

6- 7058 11 

7- 0473 12 

8 - 6^88 13 

9-6302 14 
10-4717 15 
114182 16 

12- 8547 17 

13- 2962 18 

14- 2377 19 
161792 20 
10 1207 21 

17- 0622 22 

18- 0087 23 


25 19-72.67 

26 20-6072 
2 7 21-6087 

1 22-6502 

2 23-4917 

3 24-4882 

4 25 3746 

5 20*3161 

6 27*2576 

7 28-1991 

8 29-1406 


2 19-881 8 

3 20-8228 

4 21-2648 

5 22-2068 

6 23-1473 

7 24-0887 

8 25-0802 

9 26 9717 

10 26-9182 

11 27-8647 

12 28-7962 


6 19-0369 11 

7 19-9784 12 

8 20-9199 13 

9 21-8614 14 

10 22-8028 1 5 

11 23-7443 16 

12 24-6858 17 

13 25-6273 18 

14 20-5088 1 9 

15 27-5103 20 

16 28*4618 81 

17 29-8988 


19- 6340 

20- 5766 

21- 61(39 
22 4584 

23- 3999 

24- 8414 
26-2829 

26- 2244 

27- 1069 

28- 1074 

29- 0489 


15 19-289(3 

16 20-2810 

17 21-1725 

18 22-1140 

19 280655 

20 28-9970 

21 249886 

22 25-8800 

23 26-8216 

24 27 7680 

25 28 7046 


19 18-9451 24 

20 19’886(; 25 

21 20-8281 26 

22 21-7696 2 7 

23 22-7111 1 

24 28*6626 

25 24-6941 

26 26-5856 

27 26-4771 

1 27-4186 

2 28-8600 
3 29-8014 


0- 7124 

1- 6689 
2 5954 
8-6389 
4-4784 
5 4199 
6-3614 
7 8029 

8- 2444 

9- 1868 

10*1278 
11-0688 
1 2*0108 
12-9518 
18-8938 

14- 8348 

15- 7708 

16- 7181 

17- 6692 

18- 6007 

19- 5422 
20*4387 
21-4262 
22*8667 

23- 8082 

24- 2497 

25- 1912 

26- 1327 

27- 0741 

28- 0156 
28-9671 



JKYA SIDDHiNTA ETE-TABLE 


1G3 


q Days counted from April 1 — 




Apr. 1 May 

1 Jane 1 .luly 

1 a 

Aug 1 

Sep. 1 

Oot, 1 

Nov. 1 

Deo 1 

Jan 1 

Fob. 1 ^tar. 

1 



April ... 

1 81 


62 92 


123 

154 

184 

215 

245 

276 

807 385 















Leap Y 

ear, Aj). 836 



15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

"2500 

•2667 

•2838 

3000 

•8167 

8333 ' 

8600 

•3067 

•3833 

•4000 

4167 

•1333 

•4600 

*4607 

4883 

5000 

45 

46 

47 

48 

49 

50 

61 

52 

53 

54 

55 

56 

67 

58 

59 

60 

'7500 

'7667 

•7883 

'8000 

'8167 

'8333 

*8500 

■8607 

•8838 

•9000 

•9167 

•0338 

9500 

•9667 

9838 

I'Oooo 

22 

25 

27 

30 

32 

35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

'^61 

•0069 

•0076 

*0083 ' 

0089 

'0097 

0103 

•0111 

•0117 

•0125 

■0130 

•0131) 

0144 

•0163 • 

0158 

•0167 


TBA8. 

zuoment of each uakshatra. 

Ordi- Oidi- Orcli- ^ Ordi- j^Chaitra, Ohaitra, 

Q narily o narily « nnvily d) iiniily ®whpn no Jwhan there 

•U MuiRa- Poneliii "g Magha "2 rtiilguna "g Adliika "g is Adhikn j 
Q alrahft O O O O Mn«a © Muau 

VIII IX X XI XII XIII 

18 07037 20 0 5186 22 0'3385 24 0 1484 27 0 9753 2 0 7902 

19 1'7160 21 1S306 23 1 3164 25 1 1601 1 19872 3 1 8021 

20 2 7275 2 2 2 6424 2 4 2-857 I 26 21723 2 2-909I 4 2 8141) 

21 3-7884 23 3 5544 26 8'3698 2 7 3 1842 3 4 0110 6 3-8269 

22 4-7614 24 4 6663 26 48812 1 41»(il 4 5(‘229 6 4-8378 

23 6-7633 2 5 6 6782 2 7 5 3981 2 5-2080 5 6 0818 7 5 8498 

24 6'7752 2 6 6 5901 1 6 4050 3 6-2199 6 7-04(i8 8 8-W617 

26 7-7871 27 7 6020 2 7 4169 4 7 2318 7 8 0587 9 7-8786 

26 8 7990 1 8-6139 3 8 4288 5 8'2438 8 9 o706 10 8 8856 

27 9-8109 2 9 6258 4 94408 6 9 2657 910-0825 11 9 8974 

1 '0 8228 3 10 6378 5 10-4527 7 10 2676 10 11 0944 1 2 10 9093 

2 11-8348 411 6497 611-4646 811 2795 11121063 13119212 

3 12-8467 5 126616 7 124766 9 12 2914 1 2 13 1182 14 12 9332 

4 lS-868() 6 18 6735 8 13 4884 10 18 8033 13 14 1802 15 13 9451 

5 148766 7 14-6864 9 146003 11 148152 14 151421 16 149570 

6 15 8824 8 lf -6973 10 16-6122 1 2 16 8272 15 16 1540 1 7 15-9689 

7 16 8943 9 16 7092 11 10-52J2 13 16-3891 16 17 1659 18 169808 

8 17 9062 10 17-7212 1 2 17-5361 14 17 3510 1 7 18 1778 1 9 17 9927 

9 18-9181 11 18 7831 1318-5480 1518-8629 18191897 2019-0046 

1019-9301 12 19-7460 1419 6699 16198748 19202010 21200165 

11 -'0 9420 13 20 7669 15 20 6718 17 20 8867 2 0 212136 2 2 210285 

1221 9539 1421-7688 16 21 6837 1 821-3986 2 1 22 2255 2 3 22 0404 

13 22-9658 1522 7807 17 226966 19 22 4106 2 2 23 2874 2 4 23 0623 

14 23 9777 16 23-7926 18 23 6076 2 0 28-4225 2 3 242498 2 5 24 0642 

16 249896 1724-8046 19 24 6195 2 1 24-4844 2 4 25-2612 2 6 250761 

16 260016 1 8 26-8165 20 266814 2 2 28 4463 2 5 28-:'731 27 200880 

17 27 0135 19 26 8284 2 1 26 6433 2 3 26 4682 26 37-2860 1 27 0909 

18 2V0254 2 0 27-8403 2 2 27-6562 2 4 27-4701 27 28 2969 2 2s 1 119 

19-29 0373 21 28 8522 2 8 28-6671 25 28 4820 1 29 8089 3 29 1238 

26 29-4989 


anding moxoent of yogas. 

Ordi- t Ordi- ^ Ordi- Ordi- Ohaitia Ohaitra 
O nnrily O narily « nariiy « narily S when no ® when there 
V Maigii- '2 Pauiha "g Maghu "g Phalguna "g Adhika 'g is Adhika 

O 6lr«ha O O O O O Maaa 

8 0 3680 12 0 0286 17 06207 21 0-27C3 26 08784 3 0 6290 

B 1-3096 13 0-9661 18 1-6622 22 1-2178 27 1-8149 4 1-4704 

10 2-2510 14 1 9066 19 2 8087 2 8 2 1698 1 2-7663 5 24119 

11 8-1925 15 2 8481 20 8-4452 24 81008 2 8-6978 6 3-8684 

12 4-1840 16 8-7896 21 4 3867 25 4 0422 3 4-0393 7 4 2949 

13 6-0756 17 4-7811 22 6-8281 26 4-9837 4 6 6808 8 6-2864 

14 6 0170 18 6 6726 23 6-2690 27 6-9262 5 6 6223 9 61789 

16 6-9586 19 6-6140 2 4 7-2111 1 0-8667 6 7-4688 10 71194^ 

18 7-8899 20 7-6665 25 81626 2 7-8082 7 8-4063 11 80609 

17 8-8414 21 8-4970 26 90941 3 8 7497 8 93468 12 90(124 

18 97829 22 9 4886 2710-0856 4 9-6912 910-2883 13 9 9439 

1910-7244 28103800 1 10-9771 510-68-27 1011-2298 14 108863 
SO 11-6669 24 11 3216 2 11-9186 6 U 6742 11 121712 15 11 8268 

91 12-0074 25 12-2680 3 12 8601 7 12-5157 1 2 13 1 127 16 12 7683 

BS 18-6489 26 18 2046 4 18-801.5 8 11-4571 13 14-0642 17 18 7098 

S3 144904 27 14-1460 8 147430 9 143986 14U-9967 18 14-6513 

94 15-4819 1 16 0774 6 15 6846 1 0 15-3401 15 16-9372 19 15-6028 

95 16-8783 2 16 0289 7 16-6260 11 16-2816 16 16 8787 20 16 5343 

26 17-8148 3 16-9704 8 17.5675 12 17-2281 17 17-8202 2117-4768 

97 18-2568 4 17-9119 9 18-6090 13 181646 18 18 7U17 22 18 4173 

1 10-1978 5 18-8634 10 19-4506 14 191001 19 10-7032 23 19-3688 

220-1898 610'7949 1120-8920 16 200476 2 0 20-6448 2 4 20.3002 

821-0808 7 20-7364 1221-8886 16 20-9801 21 21-6861 25 212417 

4 22-0228 8 21-6779 18 22 2760 1 7 21-9306 2 2 22-6276 2 6 22 1882 

5 22-9638 9 22-6194 14 23-2164 18 22-8720 2 3 23-4691 27 281247 

6 28-9063 10 23-8609 15 241679 19 28 8135 2 4 24-4101 1 24 0662 

7 24-8468 11 24-6023 18 25-0994 2 0 24 7650 2 5 25-8521 2 25-0087 

8 26-7882 12 28-4488 17 26 0409 21 25-6965 26 20-2936 8 28 9492 

9 26-7207 13 26-8863 18 26-0824 2226-6880 27 27-2861 4 26-8907 

10 27 - 6 ' 12 ' l 4 27-8288 19 27-9289 8 3 27-5706 1 28 1700 5 27-8322 

1128-6127 15 28-2688 8 0 28-8664 8 4 28-8210 8 201181 6 28-7780 

1620-2008 8529-4026 


Annual correction. 

Avgumont •— Balti of Eippomanoo of lat) n©"r Dioon in each 
eoltit jeiij acooiding to Table X. 

The correction ooriesp' nding to tlio deeiinil portion of the 
iirgunieni should bo si-btraoled fiom the nakshatta or yoga 
c(ineotion eorK'sponding to the integial portion, thus the 
Uttk^hatia ooncotion oonespouding l:i an aigument 28‘53 •« OTl 

04 = 0 07. 

:SfAKSHATRAB. 

Arg.Corrn. Aig, Corrn. Arg ( oirn. Arg. Corrn. Arg. Oorrn. 

t u u u u 

0 2*2(1800 *01 '00075 ’30 02244 *69 '04418 '88 0058'? 
12 1H410 -Oa'iKtlSO '31 0?211l -60 0 UBS *89 06067 

2 2-05920 03 •002'24 •32 02394 *61 ■04r)08 ’90 •0(l7a2 

31-98450 04-00299 ’33 '02468 *62 04688 *91 06807 

4l'90970 •05-00374 34 02543 *63 '04712 * 92 06882 

6183/190 06 00449 *36 02618 *64 01787 *93 06966 

6176O10 *07*00524 *36 1)2693 *66 04B62 *94 'O7081 

7l-('8581 *08*00698 *37 02768 *66 04987 * 96 07106 

8 1-61049 -09 -00678 * 38 02842 *67 06012 *96 *07181 

91-63569 *10-00748 *39 02017 *68 05086 *97-07266 

101-46089 •11-00823 *40 02992 *69 05161 *98 07830 

111*38609 *12-00898 * 4 1 08067 - 70 05286 ’99-07405 

121 81129 -13-00972 *42 03142 *71 06811 

13 1-23649 14 -01047 -43 08216 ‘72 05380 

141-16169 16-01122 44 03291 *73 05460 

1610H689 1 6 01197 *46 08366 * 74 05535 

16 1*01209 1 7 -01272 -46 03441 -76 06610 

170*93729 -18 01816 •47 08516 *76 05685 

180-86249 *19 01421 •48-03590 - 7 7 05760 

19 0-78769 - 20 01496 *49 03666 - 78 05884 

200*71288 *21-01571 60-03740 - 79 059(M) 

210*63808 •22 01646 *61 -03816 -80 05984 

22 0*56328 •23 01720 *52 08890 -81 06060 

23 0 48848 - 24-01795 *53 03964 - 8 2 06134 

240-41368 -26 01870 *54 04039 *83 06208 

26 0*88888 - 26 01945 ■55*04114 - 84 06288 

26 0-26408 - 2 7 02020 •56 04189 -86 06358 

2 7 0-18928 - 28 02094 •67*04264 -86 06433 

28 0-11448 *29 02169 *58*04388 ‘87 06508 

290*08908 

YOOA8. 

See note on annual corkkction 8npra. 

W X JL Z 3K 

0 411086 '01 00139 *30 04176 *59 08212 *88 '12249 

1 3-97117 *02 00278 *31 04315 *60 ’08351 *89 *12388 

2 8-83198 *03 00417 *3 2 04454 *61 08491 '90 *12627 

3 8 69279 *04 '00657 *33 '04598 *62 68630 * 91 '12606 

4 3 56860 *05 00696 *34 04782 *63 08709 *92 '12806 

5 3 41441 *06 -00886 *36 '04872 *64 *08908 '93 '12946 

6 8 27522 -07 -00974 *36 -05011 *66 ‘09047 '94 -18084 

7 3-13603 '08 -01113 *37 -05150 *66 -09186 *95 *13223 

8 2 99684 *09 -01258 -38 -05289 *67 -09326 *96 '13862 

9 2-85705 *10 01892 *39 -06128 ‘68 -09466 97 -18001 

10 2-71846 *11 -01580 *40 -05568 *69 09604 -98 13641 

11 2-67927 '12 -01670 *41 05707 70 '09748 *99 13780 

12 2 44008*13 -01809 -42 -05846 ‘71 09882 

13 2-30080 '14 01949 43 ‘06985 '72 *10022 

14 218170 *15 '02088 *44 06124 *73 10161 
16 2-02251 *16 02227 ’46 -06268 *74 '10300 

16 1'88332 -17 02366 -46 06493 '76 *10489 

17 1'74418 *18 -02505 -47 06542 * 76 '10578 

18 1 60494 1 9 -02645 * 48 '06081 *77 10798 

19 1'46676 *20 -02784 '49 06820 *78 1(J837 

20 1-82666 ' 21 -02923 * 60 06959 * 79 -10976 

21 1-18787 ‘22 •03003 -61 07098 -80 .11115 

22 1-04818 - 23 -08291 *62 *07238 -81 -11274 

23 0-90899 •si4 -03340 * 63 07377 '82 -11413 

24 0-76980 ‘26 -08480 *64 07516 -83 -11553 

25 0-63061 '26 -08619 '66 '07655 '84 -11692 

26 0-49142 *27 -08768 '66 07795 *86 '11831 

27 0*86«23 *28 08897 '67 -07034 '86 ‘11970 
38 0-21804 '29 -04036 -58 08073 *87 -12109 

29 0-07885 



164 


iRTA SIDDhInTA EYE-WBLE 


y Calendar to be used witb Table II, as direeted in specimen problems, fbr asoertaininy the A.D. month 
and day oorrespondiny to any solar date, lunar tithi, nakshatra, yoga or karana, 


1 .i ^-3 
■si-s 

£• K B S 




-3 

a'-S 

*0 

* i 

. 

ii 


Ii 

5 

(»•“ 



<■§ 

0 ® 

.9 ® 



11 
" £ 

H 

.» 1 

CO 

Q 

JS 

*8 

s 



TaitUha. 

0 -9843 1 0 984 

1 -9687 2 l'9flH 

2 '9580 3 2 953 

3 -9874 4 3 987 

4 -9217 6 4 921 

6 - 9061 6 5 906 

6 -8904 7 « 890 

7 '8748 8 7 875 

8 ' 8592 9 8 859 

9 8485 10 9 848 

10 8279 11 10 827 

11 8122 12 11812 

12 '7966 13 12 797 

13 -7809 14 13 781 

14 7662 15 14 765 

18 7496 1 15 760 

16 '7840 3 16 734 

17 -7183 3 17 718 

18 -7027 4 18 703 

19 -6870 6 19 087 

20 6714 6 20 671 

21 -6657 7 21 656 

22 6401 8 22 640 

23 -6244 9 23624 

24 -6088 10 24 609 

28 -5932 11 25 503 

26 -6776 12 26 677 

27 5619 13 0 007 
28-5462 14 0 992 

29 5806 16 1 976 


Jyeshtha. 

30-6149 1 2 960 

31 4993 2 3 945 

32 -4886 3 4 929 

33 -4680 4 5 918 

34 -4628 6 6 898 

36 4367 6 7-882 

36 4210 7 8 866 

37 4054 8 9-861 

38 3898 9 10 835 

89 3741 10 II 819 

40 8585 11 12-804 

41 3428 12 13 788 

42 3272 18 14773 

43 3U5 14 15 757 
44-2959 16 16741 

46 -2802 1 17 726 

46-2640 2 18710 

47 -2489 3 19-694 

48 2338 4 20-679 

49 -2176 5 21 663 
60 -2020 6 22-647 
51 1868 7 23-632 
62-1707 8 24 616 
63 1651 9 26600 

54 -1394 10 20-585 

55 -1288 11 0-OlS 

66 -1081 12 0 999 

67 -0925 13 1-983 

68 -0768 14 2-968 
59 -0612 16 8-952 


Aeh&dha. 

60 -0466 1 4 936 

61 -0299 2 6-921 

62 ’01A2 3 e-906 

62 -9006 4 7-889 

68 -9829 6 8-874 


ABh&dha->C(mt. 

64 -9673 6 9 868 

65 9616 7 10 842 

66 9360 8 n 827 

67 -9203 0 12811 

68 9047 10 13705 

69 8891 11 14 780 

70 8734 12 15764 

71 8578 13 16749 

72 8421 14 17-733 

73 8265 15 18 717 

74 -8108 1 19 702 

75 -7952 2 20686 

76 7795 a 21 670 

77 7689 4 22 665 

78 7482 5 23 639 

79 7326 6 24 623 

80 7169 7 26 608 

81 7018 8 26 592 

82 6856 9 0 022 

83 -6700 10 1 006 

84 6343 11 1991 
86 6387 12 2 976 

86 6281 13 3 959 

87 6074 14 4-941 

88 - 6918 15 5 928 


Sravana. 

89 -6761 1 6-912 

90 6tC6 2 7897 

91 6448 3 8 881 

92 5202 4 9 81-5 

93 6135 6 10 850 

94 ' 4979 6 U 884 

96 -4822 7 12 818 

96 - 1666 8 13-808 

97 '4.-)09 9 14787 

98 4363 10 15 771 

99 '4196 11 16756 

100 4040 12 17 740 

101 3888 18 18 725 
102 '8727 1 4 19 709 

103 -3571 15 20 693 

104 -3414 1 21-678 

105 3258 2 22-662 

106 3101 3 23-646 

107 -2945 4 24-681 

108 -2788 5 25-616 

109 2632 6 26599 

110 2475 7 0 020 

111 2319 8 1013 

112 -2162 9 1 998 

113 -2006 10 2-982 
114-1849 11 3960 
115 -1093 12 4-961 
116-1536 18 5935 

117 1380 14 6 920 

118 1223 16 7-904 


Bhadrapada. 

119 -1067 1 8888 

120 -0911 2 9 873 

121 -0754 3 10857 

128 0608 4 11 841 

a 23 -0441 6 12 826 

124 -0286 6 18 810 
125 -0128 7 14-794 

125 -9972 8 15 779 

126 0816 0 16-768 

127 -9669 10 17-747 


Bhadrapada'xont. 

128 -9502 11 18732 

129 -9846 12 19 716 

130 -9189 13 20700 

131 1«33 14 21 685 

132 -8876 15 22669 

133 8720 1 23 664 

134 -8663 2 24 638 

135 -8407 3 26 622 

136 -8251 4 26 607 

137 8094 5 0o36 

138 7938 6 1021 

139 -7781 7 2 005 

140 -7626 8 2 989 

141 -7468 9 3 074 

142 7312 10 4 958 

143 7156 11 5 942 

144 6999 12 6 927 

145 6842 13 7 911 

146 6686 14 8896 

147 t529 16 9 880 


Asvina. 

148 6378 1 10864 

149 -6216 2 11 849 

160 0060 3 12-883 

161 -6904 4 13 817 

162 6747 6 14-802 

153 6591 0 15786 

154 5434 7 16770 

165 6278 8 17 755 

166 -5121 9 18-739 

187 -4966 10 19 728 
168 -4808 11 20-708 
1£9 -4652 12 21-692 

160 -4495 18 22676 

161 4339 U 23 661 

162 -4182 16 24645 

163 4,029 X 26680 

164 3809 2 20 614 

165 -8713 3 0-044 

166 -3556 4 1 028 

167 3400 5 201-2 

168 -3244 6 2997 

169 -8087 7 3 981 

170 -2981 8 4965 
171-2774 9 5 960 

172 -2618 10 6-984 

173 2461 11 7-918 

174 2305 12 8908 
176 - 2148 13 9 887 

176 -1992 14 10872 

177 1886 15 11856 


Karttika. 

178 -1679 1 12840 

179 1522 2 13826 

180 1306 8 14809 

181 -1209 4 16-793 

182 -1053 5 16-778 

183 -0896 6 17-782 

184 0740 7 18-746 

186 -0584 8 10731 

186 -0427 9 20 715 

187 -0271 10 21-899 

188 -0114 11 22-684 

188 -9958 12 23-668 

189 -9801 13 24-652 

190 9645 14 26637 

191 -9488 16 26-621 


Zarttika— cont. 

192 -9332 1 0-061 

193 -9176 2 1 036 

194 -9019 8 2020 
196 -8862 4 8-004 

196 -8706 6 8-988 

197 -8549 6 4 973 

198 -8393 7 5 957 

199 8236 8 6941 

200 -8060 9 7-926 

201 7924 10 8 910 
20 2 7767 11 9 894 

203 7611 12 10879 

204 7454 18 11 863 

205 -7798 14 12 848 

206 -7141 15 18-832 


Margasirsba. 

207 6986 1 14 810 

203 -6828 2 15 801 

209 6672 3 16785 

210-6615 4 17 769 

211 -6359 5 18 754 

212 -6202 6 19788 

213 604(1 7 20722 

214 5889 H 21 707 

216 5733' 9 22 691 

216 5570 10 23 676 
21 7 -6420 11 24-660 
218 '62('>4 12 26-644 

21 9 6107 18 26'62B 

22 0 4951 14 0 068 
221 -4794 16 1043 
22 2 4638 1 2 027 
233 4481 2 3011 
224 4325 3 8 996 
236 -4168 4 4980 

336 4012 5 6 964 

337 3856 6 6'949 

338 3699 7 7 983 

339 8542 8 8 917 

330 3386 9 9 902 

331 3229 10 10880 
33 3 8073 11 11 870 

333 2916 13 12 855 

334 2760 13 18-839 

335 -2604 14 14824 

336 -2447 15 15-808 


Pansba, 

337 -2291 1 16 792 

338 -2134 2 17-777 

339 1978 8 18-761 

340 1821 4 19-745 

341 16 l ;6 6 20730 

343 -1508 6 21-714 

343 1352 7 22-698 

344 1196 8 23-688 

345 -1039 9 24607 

346 -0882 10 25-661 

347 -0726 11 26-636 

348 -0569 12 0 065 

349 -0413 IS 1-060 

350 -0267 14 2084 
861 -0108 15 3 019 

351 -9944 1 4-003 
358 -9787 2 4-087 
863 -9631 3 6-972 
264 -9474 4 6-966 
266 -9318 6 7-940 


Pansba— eont. 

856 -9161 6 8-926 

867 -9005 7 9-909 
358 -8818 8 10-898 

269 -8692 9 11-878 
860 -8536 10 12 862 
361 -8379 11 13 846 

262 -8222 12 14-831 

263 -8066 13 16 816 
364 -7909 14 16 799 
866 -7763 15 17 784 


31 ay ha. 

266 -7597 1 18 768 

267 -7440 2 19758 

268 -7284 3 20-737 

269 -7127 4 21-721 

870 -6971 5 22 706 

871 (>814 e 28 (-90 

278 -6058 7 24674 

273 6501 8 26 659 

274 -6845 9 26 613 

276 -6188 10 0(173 
276 -6032 11 1 057 
27 7 6875 12 2-041 
278 -6719 18 3-026 
27 9 5562 14 4-010 
280 '54<16 1 5 4 995 

281 -5249 1 5-979 

282 -6093 8 6-968 

883 4937 3 7-948 

884 4780 4 8-982 

886 4624 6 9-916 

286 4467 6 10 901 
387 4811 7 II 886 
888-4154 8 12 869 

280 '3998 0 18-864 

290 3841 10 14 838 

291 8685 11 15 822 

292 -3528 13 16807 
298 -3372 18 17-791 

294 -8216 14 18 776 

295 :i058 15 19-760 


Phalynna. 

296 -2902 1 20-744 

297 -2740 2 21-729 

398 -2589 3 22 713 

299 ' 2433 4 23 697 

300 -2277 5 24882 

301 -2120 6 25-866 

308 1964 7 26'liSO 

303 180? 8 0080 

304 -1651 9 1 004 

305 -1494 10 2-049 

306 -1338 11 8'C83 
807 -1181 12 4-017 

308 -1026 13 6'OOi 

309 -0868 14 6-986 

310 -0712 16 6-971 

311 -0555 1 7-966 

312 -0899 8 8-989 

313- 0242 8 9924 

314- 0086 4 10908 
314 -9929 6 11-892 

815 -9778 6 12-877 

816 -0617 7 18-861 

817 -9460 8 14-846 

818 -9304 9 16-880 
818 -9147 10 16-814 


Ph&lynna>mo<it. 

820 -8901 11 17-798 
381 -8834 12 18-783 

383 -8678 18 19-767 
333 -8521 14 20-761 

384 -8365 15 21-786 

Ohaitra (wh«n there 
le no adhika maaa). 

38 5 8208 1 22-720 

336 -8052 2 23 706 

387 -7895 8 24 689 

388 -7789 4 26-678 

329 -7582 5 26-658 

330 ' 7426 6 0-087 

881 -7269 7 1 072 

332 '7118 8 2-066 

333 -6067 9 3 040 

334 -8800 10 4026 
836 6644 11 6-009 
33 6 6487 12 6 998 
83 7 6881 18 6-978 

338 (1174 14 7 962 

339 -6018 16 8-047 

340 -5861 1 9-081 

341 -5705 8 10016 
348 -5548 3 11-900 

343 -5392 4 12-884 

344 -5286 5 13-868 
346 5079 6 14-668 
846 -4922 7 16-887 
347-4766 8 16 821 

348 -4810 9 17-806 

349 4458 10 18-790 

360 4297 11 11)774 

361 4140 13 20 769 
852 -3984 18 21-748 
863 -8827 14 22-727 
364 -8671 15 28 712 


Chaitra (when there 
ii adhika maia). 


355 

•35U 

1 

24-696 

356 

•8868 

2 

26-681 

367 

■3201 

8 

26-I168 

858 

•8045 

4 

0-006 

359 

2888 

5 

1-079 

360 

•2732 

6 

2-068 

361 

•2675 

7 

8-048 

362 

•2410 

8 

4-082 

363 

•22ft2 

9 

5-016 

364 

•2106 

10 

6-001 

365 

•1050 

11 

8-9B{ 

366 

•1708 

12 

7-9ej 

367 

•1C37 

13 

8-954 

368 

‘1480 

14 

993t 

369 

•1824 

16 

10-92t 

370 

•1167 

1 

11-905 

371 

'JOll 

2 

12-891 

372 

•0H54 

3 

13-876 

378 

0698 

4 

14-860 

374 

•0541 

5 

>6-844 

375 

■0385 

6 

16'82( 

376 

*0228 

7 

17-8U 

377 

•0072 

8 

18-795 

377 

•0916 

9 

19-78! 

378 

•9760 

10 

20-76( 

379 

•9602 

11 

21-75( 

380 

•0446 

12 

82-731 

381 

■9290 

13 

88-71( 

882 

‘9188 : 

14 

24-701 

888 

5977 

15 

26-681 
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BIIAHXA BIDDRAITTA AVD SIDDHANTA ilROMANl £TS TABIiS-«p0oixQeii proBlemi. 

Thi* eye-table aloile will enable any ©no to folvo correctly, to four pluoes of dooimalfl of a day and by a single working, any problem in 
•oUi daUe, naltshatras or week days, for 1,600 year*, i.e., from A.D. 400 to A.D 2000 by the Brahma Siddhanta and from A.U. 900 to A.D. 
2000 by the SiddbSnta 8iroma??i. The tables of equations are giren to two places of deoimals in the abridged seofciona e to i of the 
eyo-t»abl©-— see next page— and to four places of deoimals in the unabridged seotious o to i of tlio same table, pages 1H7 to 194 below. 

The computation of the ending moment, whether of a tithi or of a nakshutra or of u yoga, alw'uys comprises four prooesies i (1) to And 
the mean ending moment, (2) to find the anomaly or anomalies for that moment, (8) to find the equation or equations oorresponding to the 
anomaly or anomalies, and (4) to add together the moan ending moment and the equutiou or equations. 

Problem L— Required to find the ending mommtt, by Brahma Siddhanta, of Aahadha, Sukla IS, i-l.i). 4S4 Yofs stagee (1) to (11>. 


Commencement of solar year. Col. 1. 


A.D. 400 
84 years 


Mar 10 61677 k 
'70876 n 


A.D. 484 Mar 17 32562 (1) 

AT. B.— This, by itself, is a valuable piece of 
information, giving the English year, 
montih, date and fraolion of day on which 
a particular Indian solar year between A D 
400 and A D 2000 commenced, and it may 
be had, in a few seconds, from the eye- 
table, for nuy one of 1,600 years. 


Note how »teBe« (1), (2), (3), (4), (6), 

(6), (7), (8) and (9) aro successively . 
arrived at and then add (4), (9) and (1)J 
as shown In column 2. 


Days in solar year or sun’s anomaly. Col. 2. 


, , Ta.D 400 .. 21.70H41 1 

l8t new moon J ^ 


in solar year 


D 


. 484 


26 2744 (3) 


Add sum of (•)’h & d’soqns. 


Add for AshA^ha new moon -f- 59 0612 b 

„ 12tithi8 -f 118122 d 

96 1478 ( 4) 

+ 8641 (9) 

96 5119 

Add oommenoemeiit of solar 
year, AD. 484 . .. Mar 27 8256(1) 

Mar 113 8874(10) 


Moon’s anomaly. Ool 8. 

20 4106 m ~~ 

18 4989 p 

^ 2744 ( 3) (Ist N.M. in 8.Y.). 

59 1880 

— 66 1090 (2 imom months). 

4 076 (8) (^’s An. at Ist N.M. in S Y.). 
-f 3 952 0 

-j-11 812 d 

19^19* (6) 

— 047 ((3*8 equation) li (6) 

19 792 (7) 

O’s eqn fur 90 15 d. (4) 

-f 41 [ C’.s eqn for 19'84 d. (6)j 
or 96 66 d. - '046611 (6) 

a’s eqn for 19 792 d 
(7)=. -f -41076(8) 

Sum of (-j's and (’a eqns. -j- '8641 (9) 


The 98rd day from March 1 is, by eyo-table, June 1 , q the 118th day from March 1 la, by j^ye-table, June 21. 

For the week day of 21 June, A.D. 484, we have, hy eye-table j, 2 -f 0 -f- 8 21 ^ 26 , 26, divided by 7, leaves remainder 6 ==: 

Thursday ••• And *8874 of a day is 60 ghatikasand 15 palas 

(11) .. Tithi ended on Thursday 31 June, A.D. 484, at 50 grhatikas 16 palag after mean sunrise, which is identical with 

Mr Dikahit’a result in Introduction to (J'wpia i»i«cr»pf»onx (1888), p 157. 

Problem II — Required the endxny moment by Siddhanta Siromanx of the same tithi, Aehadha, Huk/a IS, A D 484, 

The proooas and details are the same as those given in example I for a tithi by Hralima siddhiinta, except that (1) k, 1, in are slightly 
different as will bo seen from the eye-table, (2) o and p present miiuile differences, also explained in the eye-iablo and (8) the 8an*s 
anomaly in days has to lie diminishod by the following quantities, licforo finding out the equation For each Kaliyuga century in the first 
line below, make the corresponding deduction from (•>’§ An. shown in the second line — 

K Y 8000, 8100, 8200, 8800, 8400, 8500, 8600, 3700, 8800, 3000, 4000, 4109, 4200, 4800, 4400, 4600, 4600, 4700, 4800 4900 6000 
- 78,- 76, - 79,- 82, ~ 85,- 88,- 91, - 94, -*97,-1 00,-1 03,-1 08,- 1 09,- 1 12 ,- 1 16,-1 18, 1 21,-1 24,-1' 27,'- l-3o'-l'83 


For K.Y 3BH6 A.D. 484, we deduct '90 day from sun’s anomaly, according to the abovtf table 
The working for a Siddhanta Siromapi tithi is as follows:— 


dsys. 


<1*8 anomaly. Col. 8. 

20 8880 m 

18 4971 p 
26'8290(3) 

69 1641 (m -f p 4- (2)3 

— 5^ 110 (2 aricm. months) 

4 064 (3) ((f 's An. at Ist N.M. S.Y.) 

8 952 o 

ll'8^2Jl 

19 818 [(3) -f- c 4" d]. eqn.forthis 

is -4- *41. 

- O44[0’8oqn.h(6)] 

19 774 (6) 

Note how stages (1), (3), (3), (4), (5), 
(6), (7), (8) are successively arrived at, 
and til on add (1), (4) and (S), at 

shown in column 2 


Result (9), Mar. 118 8890, reduced to day of month, ghatikas and palas, bcoomes 'Phursday (j) J'une 81, q 53 jghatikag, 81 
puXaa after mean sunrise, which is identical with Mr. Dikshit's result in Introduction to Fleet* s Gupta Inecrtptione, p. 157 * ... (10) 

Problem III, — Required the ending moment by Brahma Siddhdnta of No 17 Anurddhd NaJeehatra in June, A.D. 484* Stagee of work X to IV 


Ashada new lijouii, A.D. 484 (Table II, p 218, and footnote) ... ... ... ... 

Days. 

June 9*66 

(f'g Anom. days. 

4- 8^] 

Shortest interval fromAshSdha new rao.^in to No 17 Anuradha Nakshatra 

Nak. correction for A.D, 484-85 is that corresponding to 25 27 = 0 84 (t) minue *02 (u) 

4- 10'63 g 

4- '32 1 

4- 10-58 ■ 

+ 82 (I) 

(f) i*8 Naksh. oqn. for Anom of 18'82 (11) days, is 

June 20.62 (HI) 
+ 84 (f) 

June 20*86 (IV) 

1887 (II) 


(IV) Nakshatra Anui-adha (No. 17) ended on Wednesday j 20 .Tune, A D 4K4, at 80, i.e., 62 ghat (r) after mean sunrise. 
Problem IV. — Required the ending moment by Brahma Siddhdnta of Yoga Sukla (No 24) June, A D. 484* Stagee of work A toQ. 


Commonoemout of solar year. Col. 1. 

A.D 400 . Mar 16 6112 k 

84 years .m ‘7087 n 

A.D.484 Mar. 17*3119(1) 

0*s eqn. for 96*71 d , 
ie., for 96 20d (4) 

- 0*90 d.* 4- *41 d. 

f ({*8 eqn. for 19*818 d.j .. — *0438 li (5) 
•0’8 An. 96 20 d. (4) should bo diminished 
by 0*90 d. for K.Y. 8600 to 8600 aoc to 
Siddhanta Sironiai;ii See note supra, 

(f’s eqn. for 19'774 d. 

(6) =4- *4106 6 (7) 

Add (5) and (7) ... 4“ ‘8667 ( 8) 


f*)’H anumnly Col. 2. 


24 7918 1 

0 5072 o 


26 8290 (3) 


A(id for Ashadlia now moon ... 59 0612 b 
Add for 12 tithis 118122 d 


Add (3), b and d 96 2024 (4) 


... + '8667 ( 8 ) 
Mar 17 3199(1) 


Add (4), (8) and (1) .. Mar 113 8890(9) 


A Bfafi«) ha new moon, A.D. 484 (Table II, p. 218, and footnote) ... 

Shortest interval from Ashidha new moon to No 24 Yoga Sukla v 
Yoga oorreotion for A.D. 484-85 is that correspondiug to an argument of 
25'27 daya, i.e.i 0'68 w tninwa '04 z day 

Bun's yoga equation (i) for 96'49 d. -f* ‘84 (I’s eqn ) d. ==* 4" ‘b4 d i 
Moon's yoga equation for 19 22 days (D) is 4- '84 d, = 4- '84 d. g. 

Sum of gun’s and moon't yoga equations i 4- g = 4- *38 (P) 


Days. ©’s Anom days. 
June 9*00 26 28(3) 

4- 69 06 b 
4- 10 67 4- 10 57 V 

= 4-.0'59(A) 4* 0*59 (A) 


June 20 83 (B) 

4* ‘88 ( P ) 


95*60 (C> 


(('s Anom. days. 

4*07 (3) 

4 *- 3‘05 0 
- 4 - 10^67 ▼ 

4- 0 59(A) 

4- 1918 
4* 0*04 (i) 

0*g Yoga equation. 
‘ 19 22 (D) 


Sndtot moment of yoga No. SI 6akJo [(B) + (P)] = June Sl Sl - 18 gh»[ika« (») alter, mean eunriie on Thnnclay (J) 21 Jnne, 

&J>. 484(e). 

42 
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BRAHMi 8I0DHiNTA AND SlDDHlNTA SIBOMANl ETBI-TABDE 


BYE-TABLE FOB BRAHMA SIDDHANTA 

irOTE.<-Th« different seotiona of this TeMe are lettered in order from a to y and 
All the fignree, except where otherwise indicated, represent days and fractions of a day. 


1 Order of signs of aodiao or ra^is and 0*8 Long, at oommenoemeat. 

1 ... O'* 

2 ... 80* 

8 ... 60*’ 

4 ... 90“ 

Bengal lolar month 

VaiB&kha 

Jyeshtha 

Ash^dha 

Sr&vdoa 

Tamil and Malay&lam solar months } also names of rlsis 

M^sha 

Yfisbabha 

Mithuna 

Karkatika 

Tamil solar months 

Chittirai 

YaigaM 

Ani 

Adi 

a Moment of sankrlnti in days of solar year, and decimals of a day (Br. Sid>) ... 

0*0 

30*9816 

62*3466 

98*8677 

„ „ „ (Sid. Sirom.) 

0*0 

80*9109 

62*8111 

93*9812 

English date corresponding to each snnkranti (A.D. 1900) 

Apr, 11 

May 12 

June 11 

July 14 

Lunar month : each month oommeucos before saokranti noted in next column 

(1) VaitdJcha 

(1) Jyeohtha 

(J) Jehafha 

(-^) iSrdvafna 

h Increase in days, (1) of Inner months, (2) of sun's anomaly 


29*6806 

69*0612 

88*6918 

C „ of (*8 An, when interral between Mftsha sank and 1st N M. in sol. 


1*076 

3*952 

6*928 


yr. it 0 00 day. 


d Tithi equiralont iu dayi 


Titlii equivalents in days and 

r 1 2 8 4 5 

J ‘OBia 1*9687 2*9681 8*9374 4*9218 

1 16 17 18 19 20 

I 16*7496 16*7840 17*7182 18*7027 19*6871 

Bf f, g Moon’s equation of tlie centre and moon’s anomaly in days and 



•00 

01 

*02 

•03 

•04 

*05 

*06 

•07 

*08 

•09 

•10 

*11 

•18 

*13 

•14 

•15 

•16 

17 

•18 

*19 

*30 


0*00 

0*12 

0*24 

0*36 

0*46 

0*68 

0*70 

0*82 

0*94 

1*06 

1*17 

1*29 

1*42 

1*68 

1*66 

1*79 

1*02 

2*04 

2*16 

2*29 

2*41 

.... 

13*78 

13*68 

18*68 

18*49 

18*89 

13*29 

18*20 

18*10 

18-00 

12*90 

12*80 

12*70 

12*60 

12*50 

12*40 

12*29 

12-19 

12*C8 

11*98 

11*87 

11*76 

-f 

13*78 

18*87 

18*97 

14*07 

14*16 

14*26 

14*36 

14*45 

14-55 

14*06 

14*76 

14*86 

14*96 

15*06 

16*16 

16*26 

15*37 

15*47 

15*68 

16*69 

15*79 

+ 

27*66 

27*44 

27*82 

27*20 

27*09 

20*97 

20*86 

26*74 

26*62 

26*50 

26*38 

26*26 

20*14 

26*02 

25*89 

26*77 

£5*64 

25*62 

25*39 

26*27 

25*14 

•- 

o*.o 

0*12 

0*26 

0*87 

0*60 

0*62 

0*76 

0*87 

1*00 

1*18 

1*26 

1*39 

1*52 

t*6.'> 

1*70 

1*98 

2*06 

2*19 

2*38 

2*47 

2*61 

— 

18*78 

18*67 

13*67 

13*46 

18*3^ 18*26 

18*16 

18-04 

12*94 

12*88 

12-72 

12*61 

12*50 

12*38 

12*27 

12*16 

12*04 

11*92 

11*80 

11*68 

11*60 


18*78 

13*88 

18*98 

14*09 

14*19 

14*30 

14*10 

14*61 

14*02 

14*78 

14*84 

14*96 

16*06 

16*17 

16*29 

15*40 

15*62 

15*68 

15*76 

16*87 

16*99 

■¥ 

27*66 

27*48 

27*81 

27*18 

27*06 

20*93 

26*81 

26*68 

26*66 

26*42 

26*29 

26*16 

26*0H 

26*90 

25*77 

25*68 

26*50 

26*86 

25*22 

25 08 

24*94 


0*00 

0*18 

0*27 

0*40 

O'oZ 

0*67 

0*80 

0-94 

1*07 

1*21 

1*86 

1*49 

1*68 

178 

1*92 

2-06 

2*21 

2*36 

2*50 

2-66 

2*82 


18*78 

13*66 

13*56 

18*41 

18*32 

18*21 

18*09 

12*98 

12*86 

12*74 

12*63 

12*61 

12*38 

12*26 

12*14 

12*01 

11*89 

11*76 

11*68 

1160 

11*80 

+ 

18*78 

18*89 

U*00 

14*12 

14*28 

14*36 

14*46 

14*57 

14*09 

14*81 

14*98 

15 04 

15*17 

16 29 

15*42 

16 54 

15*66 

15*79 

16-92 

leo.-) 

16*20 

+ 

27*66 

27*42 

27-29 

27*16 

27-02 

20-89 

26-76 

26-62 

20-48 

26-34 

26 20 

26 07 

26-92 

26*78 

25 64 

25 49 

2685 

25-20 

25-06 

24 90 

24*74 






h For Tithis. Bun’s equation of the centre and 

sun’s anomaly in days of the solar 


+ 178 + 178 + 

•17 + *IB 4 

•16 + 14 + 

•18 + 18 + 

•11 +^10 +^09 +^08 + '07 + 

•06 +-06 

t *04 4 *03 

+ •08 + 01 

+ 00 


869 

1*16 

8 

16 

23 

29 

84 

88 

42 

47 

80 

54 

68 

61 

65 

68 

71 

76 

78 

81-28 


861 

844 

837 

828 

822 

816 

811 

807 

802 

298 

294 

291 

287 

284 

280 

277 

274 

270 

267 268*86 


1 Fof voaras.— Bun’s equation -* 

154 - 153 

-^•16 

-14 

-18 

-13 

-11 

-10 

-09 

-OS 

-07 

-06 

-05 

-04 

-03 


fp 

Anomaly 


1 

856*2 

861 

B 

15 

28 

29 

86 

40 

46 

49 

54 

68 

62 

66 

70 



in days of solar year J 

866*32 

350 

843 

831 

823 

810 

310 

806 

800 

296 

291 

287 

288 

279 

276 


J Ferpetnal almanac for Suropean calendar 

[N,K--Heary type tueanfl !feek<day, Sunday being 1, Monday 2* etc.] 

'j 

'• should bo 


Centuries. 


Centuries 

B.C. 


1 

8001 

2801 

1601 

001 

201 


2 8 

8101 8201 
2401 2601 
1701 1801 
1001 1101 
301 401 


6 7orO 


2601 2701 
1901 2001 
1201 1801 
601 601 


2801 

2101 

1401 

701 

1 


2901 

2201 

1601 

801 

101 


Centuries 

" 500 

400 800 

200 

100 

0 

A.t>. 

^ 1200 

1100 1000 

900 

800 

700 600 

old style. 

1700 

1000 1500 

1400 1300 

Centuries 

r(iooo) 1900 

1800 


1700 

A.D. i 
new style. 

[ 2000 

2300 

2200 


2300 


years 
made 
positive thus 44 
B.C, is 67th year 
of century begin- 
ning -with 101 
B.C.— see page 14 
of the Text. 
ir.B.-01d Style 
ceased in oonti- 
iiental countries 
(exo. BuBSia) on 
4-10-1682 and 
New Style began 
on 16-10-1682, 10 
days being drop- 
ped, III United 
Eingdonif New 
Style began on 
14-9-1762, II dayri 
being dropped. 


'ss 


^aSB^o 


Brahma Siddhanta. 



k 

Feb. 15 
Feb. 16 


•82708 2*17292 1*9988 
•08662 20*81204 9*0481 


a 

S'* 

o 


b 

M 


1 

8 

3 

4 

5 

6 

7orO 

1 

3 

3 

4 

5 

6 ! 

rorO 

r 1 

2 

3 

*■* 

4 

6 

6 


62 

58 

64 

65 


66 

7 


8 

9 

10 

11 

... 

67 

58 

69 

... 

60 

61 

62 

12 

18 

14 

15 

... 

16 

17 

63 


64 

66 

66 

67 

... 

18 

19 

... 

20 

21 

22 

n 

68 

69 

70 

71 

... 

72 

73 

• •• 

24 

25 

26 

27 


28 

74 

75 


76 

77 

78 

79 

29 

80 

at 

... 

32 

88 

84 

... 

80 

81 

82 

83 


84 

85 


86 

87 

88 

39 


86 

86 

87 

... 

88 

89 

hO 

40 

41 

42 

48 

M. 

44 

46 

91 

... 

92 

98 

94 

96 



47 


48 

49 

60 

61 

96 

97 

98 

99 



•• 





t 

2 

3 

4 5 


6 ! 

f or 0 





B.O. 

0 3102 

1 blOl 

A.D. 

B501 400 Mar. 16 
8601 600 Mnr,17 
8701 600 Mar, 18 
3801 700 Mar. 19 
8901 800 Mar. 19 
4001 900 Mar. 20 
4101 1000 Mar, 21 
4201 1100 Mar. 22 
4801 1200 Mar. 28 
4401 1800 Mar. 24 
4601 1400 Mar. 25 
4601 1500 Mar. 26 
4701 1600 Mar. 26 
4801 1700 Mar. 27 
4901 181)0 Apr, 9 
6001 1000 Apr. 11 

Siddhdnta iiroma^. 


m 


•61677 24*70841 20*4106 
*46052 28*19466 8*8262 
*.30427 2*16082 24*9968 
•14802 6*63667 18*6118 
*99177 9*12282 2*0274 
•88562 12*60907 18*0976 
•67927 10*09682 6*61.30 
•62302 19*68166 22*6881 
*36677 28*06781 11*1987 
•21052 26*56406 27*2688 
•06427 0*60978 16*7848 
•89802 8*99698 4‘2999 
•74177 7*48228 20*8700 
•68662 10*96848 8*8865 
•42927 14*46478 24*9662 
•27802 17*94098 18*4712 


Ordinary years. Aug. 


Ilieap years 


Feb, 


Feb. 

Mar. 

Not. 


June 8ep. 
Deo. 


Apr. 

July 

Jan. 


Jan. 

Oot. 


May 


[Mwmph. — Tojlnd weiJe^day of ft6th Jan, — 
Add 4 -h 6 6 4 26 and dii^de the total 41 by 7. 


Remainder, 6 s» Friday. J 


B.a 
0 8102 
1 8101 
A.D. 
8601 400 
4001 900 
4101 1000 
4201 1100 
4301 1200 
4401 1800 
4501 1400 
4601 1600 
4701 1600 
4801 1700 
4901 1800 
6001 1900 


k 

Feb. 16 
Feb, 16 

Mar. 36 
Mar. 20 
Mar. 21 
Mar. 22 
Mar. 28 
Mar. 24 
Mar. 26 
Mar. 25 
Mar. 26 
Mar. 27 
Apr. 9 
Apr, 11 


1 

•82808 2*17197 
*00096 20*81110 


m 

F9979 

9*0471 


*61120 24*76179 20*8880 
•82908 32*67021 18 0144 
*67266 16*16800 6 6278 
•61621 19*64580 22 6908 
•36978 23*13860 11* 1166 
•20886 26*62180 27*1773 
•04691 0*67862 161)907 
•80048 4*06641 4*2042 
•78404 7*66422 20*2721 
*67761 11*04208 8*7866 
•42117 14*52082 24*8688 
•26474 18*01762 18*367l 
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AND SIDDHANTA SIROMANI. 


tha way in wUcb they are to T>e need is shown in the specimen proUems attached. 

The Table is the same for Brahma Slddh&nta and Siddhinta iiroma^i, except under a, k, 1, m, o, p. 


6 ..120® 

6 ..160® 

7...180® 

8...210® 

9. .240® 

lt)...270® 

11 ..800® 

12 . 330'^ 


Ilhadrapada 

AlVina 

KSrttika 

MargaAlrtha 

Fauiha 

Magha 

Phaiguna 

Chaitra 


Siibha 

Kanya 

Tula 

Vri-iohika 

Dhanus 

Hakam 

Kumbha 

Mina 


Ava©i 

Purattai^i 

Aippasi 

Karttigai 

Marga]i 

Tai 

Masi 

Fanguni 


125*4471 

166*4872 

186-9416 

210 8868 

24<l-2983 

276*0719 

306*1177 

334*9288 

365*2584 

125*4213 

160*4806 

186-9562 

216*8699 

246-8774 

275*7100 

306*1533 

834*9385 

366*2584 

Aug 16 

Sep. 15 

Oct 16 

Nov. 14 

Deo. 14 

Jan. 12 

Feb. 10 

March 12 


(5) Bhddrapada 

{6) dtvtna 

(7) Kirthka 

(S) Margatlrsha 

(8) Pausha 

(JO) M(fgha 

(12) PhfUguna (IS) Chattra 

(IJ) Chattiavk0n 
thiro it an adhtka 
mmfk. 

118*1223 

147*6630 

177-1886 

206-7141 

236*2447 

266*7763 

296*3059 

82P8365 

364*3070 

7*904 

0’880 

11*856 

18 832 

15*80^ 

17*784 

19*700 

21*736 

23*712 


decimals of a day, and moon’s anomalistio months. Moon’s anomalistic months. 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 1 month = 27*6615 days. 

5*9061 

6*8905 

7*8748 

8*8692 

9*8435 

10*8379 

11*8122 

12*7966 

18*7809 

14*7653 

1 2 monthH s.:5 55*1090 days. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

12 months - 380*6640. 

20*6714 

21*6568 

22*6401 

23*6245 

24*6988 

26*5932 

26*5775 

27*6610 

28-5162 

29*5306 

18 months =*868*2086. 


deoimttls ot ft day. (• The eigna — and + are to be applied to the of|uation in heavy typo and not to Ihe anomaly.) 

21 *22 *23 *24 *26 ‘26 *27 *28 *29 *30 *31 ‘32 *33 *34 ‘35 ‘36 ‘37 *38 ‘39 *40 *41 

2’55 r«>8 2‘82 2*06 8*10 8‘25 8*40 8‘fi6 8*7J 8*87 4*04 4*22 4*41 4*60 4*79 6*(X) 5*25 6*52 6*84 6'23 6*79^ 

11*65 n‘68 11*41 ]1*‘29 11*17 1]’05 10*92 10*79 ]0‘G5 1 0*51 10*86 10*20 10*08 9*80 9*88 9*49 9*28 9*02 8*74 8*30 7*88! ^ Poi* 

16*90 16*02 16*14 16*26 16*88 16*51 16*64 16*77 16*90 17*05 17*20 17*36 17*52 17*69 17*87 18*06 18*27 18*54 18*81 19*17 19*72 ( titMl* 

25*01 24*87 24*78 24*59 24*45 24*80 24*15 24*00 28*85 23*68 28*51 28*33 28*16 22*96 22*76 22*55 22*32 22*08 21*74 21*36 20*79j 

•>76 2*91 8*06 8*22 8*38 3*54 3*71 3*89 4*07 4*27 4*48 4*69 4*90 6*16 6*46 6*79 6*16 6*82) 

11*43 11*.10 11*17 11*04’ 10*90 10*76 10*61 10*46 10*28 1 0*11 9*92 9*73 9*63 9*3 1 9*01 8*71 8*36 7*72 1 ^ v v ‘a 

16*12 16*26 16*38 16*62 16*66 16*80 16*96 17*11 17*27 17*46 17*63 17*82 18*02 18*24 18*54 18*86 19*19 19*84 [ ^ »»»*«aa'trfti, 
24*79 24*64 24*49 21*83 24‘17 24*01 23*84 23*67 23*48 23*29 23*08 22*87 22*66 22*41 22*09 21*76 21*39 20*78 J 

2*98 8‘14 8*3 1 3*49 3*67 3*86 4*(»5 4*26 4*49 4*72 4*97 6*24 5*58 6*95 6*49 1 

n*‘’l 11‘07 10*9‘i 10*77 10*61 10*44 10*26 10*07 9*87 9*65 9*43 9*18 8*86 8*60 7*«9 ! ^ 

16*34 16*4S 16*63 16*79 16 96 17*11 17*29 17*48 17*68 17*90 18*13 18*38 18*69 19*05 19*57 f » yOgftS. 

24*57 24*41 24*24 24*06 23*88 28*70 28*60 28*29 23*07 22*83 22*58 22*31 21*98 21*60 21*06 J 

year and decimals of a day. (The anomalies are entered in ordinary type and the eqaatione, with appropriate signs, in lioavy type.) 

- 01- *02 - 03 - 04 - 05- 06 - 07- 08 - 09 - 10 - 11 - 12 - 13 - 14 - 15 - *16 - 17 - 176 -178 

H6 88 91 94 98 lOl 1(»6 108 112 116 120 124 129 134 189 116 155 161 169 

261 257 264 261 247 244 240 237 283 229 226 221 216 211 206 109 191 184 176 


•02- 01 -’OO 4 01 

74 77 81*2, < 85 

271 268 268*86 260 

p c J 

s e t- 
g 


UkS + U0 

h9 93 
266 262 


07 + 

•08 ^ 

09 4 

10 H 

•11 

4 12 + 

*13 + 

•14 + 15 

+ 153 ^ 

154 

109 

113 

118 

122 

128 

133 

140 

148 160 

167 

179*4 

2;16 

23J 

227 

222 

217 

212 

205 

197 185 

178 

172-4 

Odd years. 









a a 

ag 

- 4; 

KS 

s 

Co g 

5 t 


a 

tp 

N ^ 



9 

C • 

i£ c'’ 

if-, 

5*- 

■*7 c*2 

c, 

c 

a 

3 


a a 
1^- 

hcl S 


p * 


a o >, 


jr 

w 0 g 


5 « 
g-c. 

.sac 

cai 

«« a g 




n 

o' 

P 


A 

0 

P 


A 

0 

p 

1 

•26844 

] 8-08913 

7-0493 

35 

1 04531 

2-69672 

26-2904 

69 

•88219 

16 28488 

7-9770 

2 

•51687 

7-74708 

14 0987 

36 

30376 

?1 -38584 

5 7852 

70 

1*09008 

5*39343 

26*0263 

3 

•77681 

26'38081 

21 1480 

37 

•50219 

10*44440 

12-8340 

71 

1*84906 

24*032r)6 

4*6211 

4 

•03876 

15-49536 

0*0428 

38 

•82063 

29 088.^2 

198889 

72 

*00760 

13*14111 

11*6706 

5 

‘29219 

4*00390 

7 0921 

39 

1*07900 

I8'J9201 

20 9382 

73 

•80594 

2*24966 

8*8198 

6 

•65062 

23*24.303 

14 7415 

40 

•3.3760 

7*30061 

0 4280 

74 

1*1 2438 

20*88878 

26*6091 

7 

•80900 

12*.1515B 

21 7908 

41 

•59594 

25*98974 

13*4773 

76 

1*38281 

9*99738 

6*1689 

8 

*00760 

1*46012 

1 2866 

42 

•85488 

16-04829 

20*5207 

76 

*64125 

28*68640 

12*2188 

9 

32594 

20 U9926 

8 8349 

43 

1*11281 

4*16084 

27*5760 

77 

*89969 

17*74501 

19*2620 

10 

*58438 

9*20780 

] 5*3843 

44 

*.37125 

22 79590 

7-0708 

78 

1*15813 

6*85365 

20*8119 

11 

•H4281 

27*84698 

22-4836 

45 

•62969 

] 1-90451 

14 1202 

79 

1*41650 

25*49268 

6*8007 

12 

•10126 

10*96648 

1-9284 

46 

•88813 

1*01800 

21*1095 

80 

*07600 

14*60123 

12*8561 

13 

35969 

6 06402 

k-9778 

47 

1*14066 

19*65219 

28-2189 

61 

*03344 

3*70978 

19*9064 

14 

•61813 

. 24-70.S15 

100.i71 

48 

•405U0 

8-76074 

7-7130 

82 

*19188 

22*34890 

26*9648 

15 

•87650 

13-81170 

23 0704 

49 

•00344 

27*39987 

14*7030 

83 

•45031 

11*46745 

0*4496 

16 

•13500 

2*92025 

2'67l2 

50 

*92188 

16*60841 

21*8128 

84 

•70876 

0*66001 

13*4989 

17 

•39344 

21 56937 

9*0206 

51 

1*18031 

5 01090 

1-3071 

85 

•96719 

10*20518 

20*5482 

18 

•65188 

16 66792 

16*6699 

52 

•43876 

24-26608 

8*3566 

86 

1*22568 

8*31808 

•r>48(t 

19 

•94031 

29-80705 

23-7102 

53 

•09719 

18*86464 

15*4008 

67 

l*484(Hi 

26*96281 

7*0923 

20 

*10876 

18-41600 

8 2140 

54 

•96563 

2*47818 

22-4561 

66 

•74260 

10*06136 

14*1417 

21 

•42719 

7 62416 

10 2084 

55 

1*21406 

21*11231 

1*9499 

69 

1*00094 

5*10990 

•21*1910 

22 

•68503 

20*16327 

17-8127 

56 

*47250 

10*22080 

8*9993 

90 

1-25987 

28*80903 

*6868 

28 

‘94406 

16*27182 

24-3620 

57 

•73094 

28*86999 

10*0486 

91 

1-61781 

12*91768 

7*7361 

24 

•20250 

4*89087 

3-8608 

58 

•98988 

17*96854 

23*0979 

92 

•77626 

2*02013 

14*7845 

25 

*46094 

28*01960 

19-9062 

59 

1*24781 

7*07708 

2*5927 

96 

1 •08469 

20*66625 

21*8888 

86 

•71988 

12*12804 

17‘9656 

60 

•60626 

25-71621 

9*6421 

94 

1*20318 

9*77380 

1*8280 

87 

•97781 

0*l2dd6 

250048 

61 

•70469 

14*82476 

16*0914 

95 

1*66156 

28*41293 

8*8780 

88 

•23626 

19*87672 

4*4900 

62 

1*02318 

8*93381 

28*7407 

96 

•81000 

17*62148 

16*4273 

80 

*49460 

8*98427 

11*6490 

68 

1*28156 

22*57244 

8*28&5 

97 

1*06844 

6*03002 

22*4766 

30 

•76313 

27 62840 

18*5983 

64 

•64000 

11*68098 

10*2860 

96 

1-82688 

25*26916 

l*971a 

31 

1*01166 

16*78194 

26*6476 

65 

•79844 

0*78958 

17*3342 

99 

1*68681 

14*87770 

9*0208 

38 

• *27000 

5*84049 

6*1424 

66 

•05688 

19*42866 

24*8835 

100 

, *26844 

3*48626 

16*0701 

33 

•62844 

24*47962 

18*1918 

67 

1*81631 

8-53721 

8-87B8 





34 

•78688 

18‘68817 

19*2411 

68 

•57375 

27*17634 

10*9276 






For Siddhinta i^romani, odd years, A ii the same as for Brahma Siddhanta. o is Tcry slightly more, the inoreaie boing 
4 000014 for erery year, total inorsase of e for 100 yrs.Bs *00187, Similarly p for Siddhinta l§iroma;d odd years decreases by 00002 
for ©very year ; total decrease of p for 100 yrs. •« *002. 


4S 
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BRAHMA SIBDHANTA AND HIDDHiNTA SiROMAlSri EYE-TABLK 


q Dayi oountad £rom Maroli 1 

M&r. 1 Apr, 1 May 1 June 1 
March ... 1 33 62 98 


July 1 
128 


Aug. 1 
154 


Sep. 1 
185 


Oct. I 
216 


Not. 1 
246 


Dec. 1 
276 


Jan. 1 
807 


Feb. 1 Mar. 1 
888 


Gha'^as 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Fraction of day. 

*0167 

•0333 

*0500 

*0667 

*0833 

•1000 

•1)67 

*1333 

•1500 

•1667 

•1838 

•2000 

•2167 

•2333 

Gha'^as ... 

31 

32 

33 

34 

36 

36 

87 

38 

89 

40 

41 

42 

43 

44 

Fraction of day. 

•6167 

•6388 

•5500 

*5667 

•6H33 

•6000 

•0167 

•6333 

*6600 

*6607 

•6838 

•7000 

•7107 

•7888 

Palas 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

15 

17 

20 

Fraction of day. 

•0008 

•0005 

•0008 

'0011 

*0014 

•(J017 

*0019 

•0022 

•0025 

•0028 

*0033 

•0042 

*0047 

*0055 


jbongitude . 

at » 

commence* 1g 
mont. o 


Hames of 
naksliatras. 


Deg. Min. Sec. 


0 

13 

19 

.82 

52 

65 

72 

92 

105 


0 

10 

45 

66 

42 

r>2 

2S 

14 

24 


27 Rovuii ... 

1 AAvml . . 

2 Bharai)! 

3 Krittika .. 

4 b . Kohml 

5 Mfigaftira 

6 Ardra 

7 I’nnnrvaeu 

8 Fuehya .. 

9 ABleFha ... 


Ill 69 
125 10 

138 21 


158 

171 

178 

191 

210 

233 

280 


7 

17 

2S 

3 

49 

59 

36 


248 45 

256 68 


276 
280 
294 
307 
318 
827 
846 49 


42 

66 

7 

17 

52 

.3 


57 10 Magha .. 

32 11 Pftrra^Phalgunl 
7 12 UtLara-Phalgunl 
0 13 Haeta 
85 14 Ohitm 
10 16 Svuti 
27 16 Vi»iikha .. 

20 17 Auurddha 
55 18 Jyosh^ha 
12 19 Mtlla .. 


47 20 PurTa-Awha^ha 

22 21 Uttam Asha^ha 

16 A .^bhijit 

3(* 22 Srayapa 
A 23 DhaniBlita 
40 24 SatabhiMbtij 
.>7 26 P Q r va- B h ilrtrapnda 
32 26 Uttura-Bhadrapada 
25 27 Re vat 1 


Days. 


.. 1 
.. 1*5 

. 2*fi 
.. 4 

.. 6 
.. 6’6 
.. 7 

H 

.. B'6 

.. 9-6 

.. 10 6 
.. 12 
.. 13 
. 18’6 
. 14'6 
.. 16 
.. 17 
, 17-5 
.. 18‘5 

19‘6 
.. 21 
21*3216 

22'82 
... 23-32 
.. 24*82 
... 25 32 
... 26 32 
... 27*32 


Ordina- 

Ordina- 

Ordina- 

nly S 

nly 8 

rily 

Vnisa- *2 

Jyesh- 'g 

Asha- 

kha O 

tha O 

dha 

I 

II 

III 


3 0*4586 


NAKSHA 

g Shortest internal in days, from new moon to ending 

Ordma- 


U Ordina- 

•S . >:>‘y 


g Ordina- N Ordiua- 
»§ niy g vily 
f* Alvina h Karttika 


1*9536 

2*9586 


6 8*4536 


7 

8 


4*9536 
5*9536 
9 6*4586 
10 7*4536 
8*4536 
9*9536 


11 

12 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


13 10*9586 18 

14 11*4636 16 

15 12*4536 1 7 

16 13*9586 18 

17 14*9536 19 

18 16*4536 20 
10 16*4536 21 

20 17*4536 A 

21 18*9.536 22 
A 19*2752 23 


Longitude 

at 

eommenoe* 

ment. 

Deg. Min. 

846 40 


0 

IS 

26 

40 

53 

66 

80 

93 

106 

180 

183 

146 

160 

173 

186 

200 

218 

22C 

240 

258 

866 

280 

298 

806 

320 

888 

816 


0 

20 

40 

0 

20 

40 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 

0 

20 

40 


S Names of yogas. 

I 

27 Vaidhnti 

1 Vishkamba 

2 Pnti ... 

3 Ayusbmat 

4 Baubbagya 

5 Sobhana 

6 Atigancla 

7 Kukarman 

8 Dliiiti . . 

9 BuUi ... 

10 Ganda 

11 Viiddhi 

12 Dhi’uva 

13 Vyaghata 

14 Harahana 

15 Vajn^ ... 

16 Siddbi 

17 Vyatipata 

18 Vanyas 

19 Parigha 

20 Siva ... 

2lJ;liddha 

22 Badhya 

23 Bubhn 

24 daklu .. 

25 Brahman 

26 Indra ... 

27 Faidhriti 


0*7446 7 
1*2446 8 

2*7446 9 
8*7446 10 
4*2446 11 
, 5*2416 12 
6*2446 13 
7*7446 14 
8*7446 1 6 
9*2446 1 6 

10*2447 17 
11*7447 18 
12*7447 1 9 
13*2447 20 
14*2447 21 
16*2417 A 
16*7447 22 
17*0668 23 
18*0608 24 
19*0668 25 


0*58.57 10 
l*63r)7 11 
2*03.57 12 
3*()357 13 
4*0367 14 
5*5857 16 
0*5357 16 
7*0357 17 
8*0.357 18 
9*5857 19 

10*6357 20 
11*0857 21 
12*0367 A 
13*0367 22 
14*6357 23 
14*8573 24 
15*8573 25 
16*8573 26 
17*3578 27 
18*8573 1 


IV 

0*8267 12 
1*8287 13 
3*3267 14 
4*82()7 16 
4*82(;7 16 
6*8267 17 
7*8207 18 
8*32(57 19 
8*8267 20 
9*8287 21 

10*8267 A. 
12’.3267 22 
12*0483 23 
13*0483 24 
14*0483 25 
15*1483 26 
10*j488 27 
17*0483 1 
1S*64S3 2 

19*()1H3 3 


lilv 

lhadra- 
pada 

V 

1*277 14 
2*277 16 
2*617/ 16 
3*0177 17 
6*1177 18 
6*1177 19 
0*6177 20 
7*6177 21 
8*6177 A 
10*1177 2 2 


10*4393 23 
11*4393 24 
12*4394 25 11*7806 2 7 12*021(1 
12*9394 26 
18*9804 27 


VI 


VII 

0*4089 

16 

0*7000 

1*4089 

17 

1*7000 

2*9089 

18 

2*2000 

,*1‘9089 

19 

8*2000 

4*1089 

20 

4*2000 

6'4o89 

21 

5*7000 

(5*4089 

A 

0*02] 6 

7*9089 

22 

7'0216 

8*2305 

23 

8*0210 

9*2805 

24 

8*621(5 

10*2806 

25 

9*021(5 

10*7.S05 

26 

11*0216 


16*4394 

16*4394 

17*4394 

17'9394 

18*9394 


18*2306 
14*2305 
15*2305 
16*7805 
] 6*7306 
18*2306 
19*2805 


1 13*0216 

2 18*6210 

3 14*6216 

4 10*0216 

5 17*0216 

6 17*6210 

7 19*0216 


22 2<)’2762 

23 21*2752 

24 21*7752 

25 22*7^52 

26 24*2752 

27 2.5*2752 

1 20*2752 

2 26*7752 

3 27*7762 

4 29*2752 


24 19*6668 26 19*8573 2 20*1488 4 2(^*4394 6 19*7806 8 20*0216 

25 20*5008 2 7 20*8573 3 21*14S3 5 21*4394 7 21*2805 9 20*6210 

26 22*0061 1 21*8573 4 22*0483 6 21*939t 8 22*2306 10 21*6216 

27 23*0608 2 22*8573 5 23*04^8 7 23*4394 9 22*7805 H 22*5216 

1 24*0603 3 23*3573 6 24*1483 8 24*4394 10 23*7805 12 24*0216 

2 24*5608 4 24*8.578 7 26*6483 9 21*9394 11 24*7306 13 25*0216 

3 2r>*.5663 6 26*8573 8 26*6488 10 25*9394 1 2 20*23i)5 14 25*5216 

4 27*0668 6 26*3573 9 27*1483 11 20*9394 13 27*2805 IS 20*6216 

6 28*0663 7 27*8673 10 28*1483 1 2 28*4894 14 27*7306 16 28*0216 

6 28*5663 8 28*8573 11 29*2183 13 29*4394 15 28*7805 17 29*0216 

9 29*3573 18 29*5216 

TOOAS. 

V Shortest interval in days fkom new moon to 


^ Ordina- . Ordma* 
9 rily S nly 
*2 Vaisa- *2 

O * 


Ordina' 
nly 
Asha- 
dba ( 
0*2107 18 
1*1622 19 
2*0937 20 
3*0352 21 
3*9766 22 
4*9181 23 
5*8596 24 
6*8011 25 
7*7426 26 
8*6841 27 


t 

kha Q 4ba O 

5 0*8995 9 0*5551 13 

6 1*8410 10 1*4966 14 

7 2*7826 11 2*4881 16 

8 8*7240 12 3*3796 16 

9 4*0656 13 4*3211 17 

10 5*6070 14 5*2625 18 

11 6*6486 15 <**2040 19 

12 7*4880 16 7*1455 20 

13 8*4314 17 8*0870 21 

14 9*3729 18 9*((285 22 

15 10*8144 1 9 9*9700 23 

16 11*2559 20 10*9)16 24 10*6671 

17 12*1974 21 11*8530 25 11*6086 

18 18*1389 22 12*7915 26 ]2*450i 

19 14*0804 23 13*7360 27 13*8916 

20 16‘0219 24 14*6774 1 14*8380 

21 15*0683 25 15*6189 2 15*2745 

22 16*9048 26 16*5604 3 16*2160 

23 17*8468 27 17*5019 4 17*1576 

24 18*7878 1 18*4434 

25 19*729.3 2 19*8849 

26 20*6708 3 20*8264 

4 21*2679 

5 22*2094 


Ordina- 

■g . "ly 

r Sravaija 


Ordina- 
rily 

Bhadra- 
pada 
0-4634 26 
1*4040 27 


■g 

o 


Ordina- ^ Ordina- 
rily rily 

Aivina X Karttika 

o 

4 

5 

6 

7 

8 
9 

10 

11 


0*7160 

1*0576 

2*6900 

3*5405 

4*4820 

5*4235 

0*3660 

7*3065 

8*2480 

0*1804 


9*6256 1 


27 21*6128 

1 22*6638 

2 23*4063 

3 24*4868 

4 25*3782 

5 26*8107 


0*8078 2 2 0-4634 2 6 0*1190 

1*7498 23 1*4049 27 1*0604 

2*6W8 2 4 2*8468 1 2*0019 

8*6312 2 5 8*2878 2 2*94:34 

4*5737 26 4*2293 3 8*8849 

6*5152 2 7 5*1708 4 4*8204 

(5*4567 1 6*1123 5 6*7679 

7*8982 2 7*0638 6 6*7094 

8*3307 3 7*99r)8 7 7*6609 12 

0*2812 4 8*9868 8 8*5924 13 

10*2227 5 9*8783 9 9*5838 14 10*1309 

2 11*1642 6 10*8198 10 10*4763 15 11*0724 

3 12*1056 7 11*7612 11 li*416ft 19 12*0139 

4 18*0471 8 12*7027 1 2 12*8583 1 7 12*0654 

5 18*0886 9 18*6442 13 13*2098 18 18*8069 

6 14*9801 10 1 4*5857 14 14*2413 1 9 14*8384 

7 16*8716 11 15*5272 15 16*1828 20 16*7799 

8 16*8 1 :il 12 16*4687 16 10*1248 21 36*7214 

9 17*7646 1 3 17*4102 17 17*0058 22 17*6628 

5 18*0990 10 18*6961 14 18*8617 18 18*0078 23 18*6048 

6 19*0406 11 19*6376 15 19*2932 19 18*9487 24 19*6468 

7 19*9820 12 20*5791 16 20*2346 20 19*3902 25 20*4878 

8 20*9286 13 21*5205 17 21*1701 21 20*8317 26 21*4288 

9 21*8660 14 22*4620 1 8 22*1176 2 2 21*7732 2 7 22*8708 


6 28*1509 10 22*8064 1 5 28*4035 19 23*0591 28 22*7147 1 28*8118 

7 24*0923 11 28*7479 l6 24*8450 20 24*0006 24 23*6662 2 24*2533 

8 26*0588 12 24*6894 1 7 26*2865 2 1 24*9421 25 24*5877 3 26*1948 

9 25*9758 1 3 25*6309 18 26*2280 2 2 25*8836 2 6 26*5892 4 26*1868 

6 27*2619 10 20*9108 14 26*5724 19 27*1695 23 26*8261 87 26*4805 6 27*0777 

7 28*2027 11 27*8588 15 27*5189 20 28*1110 24 27*7666 1 27*4222 6 28*0192 

8 29*1442 18 28*7998 16 28*4564 21 29*0525 25 28*7081 2 28*8686 7 28*9607 

17 29*8969 3 29*8051 
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qi Bays counted from April 1 — 


— 

- 


~ - — 


— 






Apr, 

1 May 

1 June 

> 1 July 

1 Aug, 

1 Sep. 1 

Oot.1 

Nov, 1 

Dec, 1 

Jan. 1 

Feb. 1 

Mar. 1 




April 

... 1 

8i 

62 

92 

123 

154 

184 

215 

245 

276 

307 

.385 













Leap 

Year, Ap. 886 



15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

2500 

•2667 

*2833 

*3000 

*3167 

•8838 

•3500 

•3667 * 

':m38 

•4000 

•U07 

•4833 

*4500 

*4067 

•4833 

*.=.000 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

‘7500 

•7667 

•7833 

•8000 

*8107 

*8338 

•8500 

*8067 

*8833 

•9000 

•9167 

•93:13 

•9500 

•9067 

*9833 

1*1)1)00 

22 

25 

27 

30 

32 

35 

37 

40 

42 

45 

47 

50 

52 

55 

57 

60 

■0061 

•0009 

*0076 

•0083 

•0089 

*0097 

•0103 

•01 n 

*0117 

•0126 

*0180 

*0139 

*0114 

•0153 

•0168 

'OL*,7 


TBA8. 


moment of each nalrshatra 

Ordina- .. 


“ U Ordma. h Oidina 

rr’ I I M5gi 

Blisha O O 


X . r\ it . Chainu . Chaitra 

)idina- u Ordma- u , 

1 4) , Q> when no ©whiin tliere 


19 OfOlO 21 1*2821 22 0*3948 25 0*6869 2 7 0*9770 2 0*2681 

20 1 9910 A 1*6037 23 1*3948 26 2*1839 1 1*9770 3 1*2681 

2 1 3*4910 2 2 2*6087 24 1*8948 2 7 3 1859 2 2*4770 4 2*7681 


A 3 8 126 2 3 3*6087 2 5 2*8248 

22 4\S12G 24 4*1037 26 4*3948 

23 5 8126 25 5*1037 27 6*39-ie 

24 0 31*26 26 6*6037 1 6*8948 

25 7 3126 27 7*6037 2 6*8948 

2 6 8 8126 1 8*6087 3 7*8948 

27 9*8l2d 2 9*1037 4 9*8948 


1 

4*18.59 

3 

3*4770 

5 

;(*7(,8i 

2 

4*6Hr,9 

4 

4*9770 

6 

4*2(581 

3 

6*6859 

5 

5*9770 

7 

6*7681 

4 

7*185!) 

6 

6*4770 

8 

(>*7681 

5 

8*18.59 

7 

7*9770 

9 

7*2681 

6 

S-0859 

8 

.s*9770 10 

8*2081 

7 10*18.59 

9 

9*4770 11 

9*2681 


1 10*8126 3 10*1037 6 10*3948 8 11*1859 10 10*477() 12 10*7621 

211*3126 411*6037 6 10*8948 911*8859 11 11*4770 13 11*7681 

312*3126 5 12*6037 7 12*3948 10 12*6859 1 212*9770 la 12*2681 

4 13*8120 6 13*1037 8 13*3948 11 13*d85S> 13 13*9770 15 13*2681 

6 14*8126 7 14*6037 9 14*8948 12, 15*18.', 9 14 14*4770 16 1 1*7681 

6 15*3126 8 15*6037 10U*8948 13.16*1859 1515*4770 17 15*7681 

716*8126 916*1037 1115*8948 1416*6859 1616*9770 18 16*2681 

817*8126 1017*]0.57 1217*8948 15 17*6869 1717*9770 19 17*2<*,H1 
918*.U26 1118*1037 13 18*3948 16 19*1859 1 8 18*4770 20 18*2(*,8I 

10 19*3126 1 2 19*6087 1 4 18-894.8 17 20*1869 1 9 19*4770 21 19*7681 


1120*3126 1320*0037 1519*8948 
1221*vHl26 1421*1037 1621*3948 

13 22*8126 16 22*1087 1 7 22*3948 

14 23*3126 1 6 28*6037 1 3 22*8948 
1624*8126 1 7 24*6037 19 23*8948 
1625*8126 1 8 25*1087 2 0 24*8948 

17 26*8126 19 26*1037 2 1 26*3948 

18 27*3126 2 0 27*1037 A 20*7104 
1928*3126 2128*6037 22 27*7164 
2029*3126 A 28*9253 2 3 28*7164 

2429*2164 


18 20*6859 2 0 20*4770 A 20*0897 
1921*6859 2121*9770 22 21*0897 
2022*6859 A 22*2986 23 22*0897 
2124*1859 2223*298(, 24 22*5897 
A 24*5076 2 3 24*2986 2 5 23*5897 

22 25*5076 2 4 21*7986 26 25*0897 

23 26*5075 2 6 26*7980 2 7 26*0897 

24 27*0076 2 6 27*2980 1 27*0897 

2 5 28*0075 2 7 28*2980 2 27*5897 

26 29*5075 1 29 2986 3 23*5897 


I Annual correction. 

Arjfument.— Hate of appeavan.'n of Ist Jiew moon m 
each 8olar year 

Tho oorrcotionu t.r X ooi res))'jn(iin(;f to the decimal portion 
of the arjfunient should ho subtraited from iho naltsliatra or 
yo;.raooiieotiun conospondioj,^ to the intomMal poition t u. 

Hx tho nakshatra coneot.ion corrospondin^ to on aiijumont 
28 53 — 0*11 minus *04 -- 0*07. Tl»e yof^n oonootiori for tie same 
arf^omcnt is 0*21 minus *07 0*14. 

• The whole 001 rection thus oUtnineil slnmld ho adclsi lo ending' 
moment of imkah.itia or yoga in Hye-tablo (s) or (v). 

NAKSKATBAS. 

I Aig. Conn. Aif*' Oonn. Al^^OoMJl. /\rg. (kinn Ai)^'. (*onn. 

j t t t t t 

! 02*20890 61* 70010 1 21*31129 180*86219 24 < '*41 308 

I 12*13110 7l'6s.-,3l 131*.^3649 190*78702 250*38888 

22*06930 81*61019 141*16169 2 0 0*71288 2 6 0'26408 

3ri)8450 9 1*63:, 69 151*08680 210*63808 270*18928 

41*90970 1O1-4C089 161*01209 2 2 0*56328 2 8(^*11448 

5 1 *8:1490 111*38609 I70*i»3729 2 3 0*i88lS £90*03968* 

' u n U u u 

•01 *00075 *21 ’01571 *41 *03067 *61 *0456:3 *81 *060.59 

•02 *(4)150 *22 *01646 *42 *03142 *62 *04638 *82 *061:34 

*03 *00224 *23 *01720 *43 *03216 *63 *04712 *83 *06208 

•04 *00299 * 24 *01795 *44 *03291 *64 *04787 *84 *06283 

*05 •Oo37'i' *26 ‘01 870 *45 'OiOCO *65 *03862 *86 *06358 

*06 *00449 *26 •0194.5 *46 *0:3441 *66 *04937 *86 ‘06438 

•07 -O' >524 *27 *02020 *47 *03516 *67 *05012 *87 * 06608 

*08 *00598 *28 *02094 *48 *03590 * 68 *05086 *88 *00582 

*09 *00673 *29 *02169 *49 *03665 *69 *05161 *89 06657 

•10 *00748 *30 *02244 *60 *0:17 10 *70 *052:ie *90 *06732 

•11 *00823 *31 *02319 *51 *03815 * 71 *05311 *91 *06807 

*12 *00898 *32 *02391 *52 *0:3890 *72 *05386 *92 *06882 

*13 *00972 ‘33 *02468 *53 ‘03964 *73 *06460 *93 *06956 

•14 *01047 *34 *02543 *54 *94039 *74 *05585 *94 *07031 

•16 *01122 *36 *02618 *65 *04114 *75 *06i;|0 *95 *07106 

*16 *01197 *36 * 0269.1 *66 *01189 *76 *0.5685 *96 *07181 

•17 -01272 *37 *02768 *57 *04264 *77 *0.5760 *97 *07256 

*18 *01.146 *38 *02842 *58 *04(38 *78 *05834 *98 *073:10 

•19 *01421 *39 *02917 *59 *04413 *79 *05909 *99 *07405 

•20 *01496 *40 *02992 *60 *04488 *80 *05984 


endingf moment of each yoga. 


Ordma- ^ 

b ^ 

Q nly « 

*« Marga- ^ 

Q slrslia 0 


Ordma- u 
nly 2 
Pausha ^ 

o 


Urdina* Ordina- 
rily rily 

Magha ^Phal^^unn 


^ Cliaitia ^ Obaitra 
V when no Swhon there 
Adhika Adlnka 
O Masa O Mata 


8 0*:i716 12 0*0272 17 0*6243 21 0*2799 26 0*8770 3 0*.‘',32j 

9 1*3181 13 0*9087 18 1*6668 2 2 1*2214 27 1*8185 4 1*4740 

10 2*2546 14 1*9102 19 2*5078 23 2*1629 1 2*7699 5 2*4155 

11 3*1961 16 2*8517 2 0 8*4488 2 4 3*1044 2 3*7014 6 8*3670 

12 4*1376 1 6 3*7980 2 1 4*3903 2 5 4*0458 3 4*6429 7 4*2985 

13 5*0791 17 4*7847 22 6*8317 26 4*9878 4 6*68U 8 6*2400 

14 6*0206 1 8 6*6762 23 0*2782 2 7 6*9288 5 6*6256 9 6*1815 

15 0*9621 19 0*6178 24 7*2147 1 6*8708 6 7*4074 10 7*123'^ 

16 7*9086 2 0 7*5691 25 8*1662 2 7*8118 7 8*4089 11 8*0646 

17 8*8460 21 8*6006 2 6 9*0977 3 8*7583 8 9*3501 12 9*0060 


18 9*7H66 22 9*4121 2710*0392 
19 10*7280 23 10*3836 1 10*9807 

2Onv'>095 2411*8251 211*9222 

2112*0110 25 12*2666 3 12*8687 
22 13*5525 26 13*2081 4 13*8051 
28 14*4940 27 14*1406 5 14*7406 

24 15*4356 1 16*0910 6 16*6881 

25 16*3769 2 10*0325 7 16*6296 

2617*8184 316*9740 817*5711 

2738*2699 417*9165 918*5126 


4 9*0948 9 10'2919 13 9*9475 

510*0:463 10U*2;i84 14 10*8889 
611*5778 1112*1748 15 11*8304 
7 12*5193 12 18*1163 16 12*7719 
818*4007 1314*0578 17 13*7184 
9 14*4022 1 4 14*9998 1 8 14*6549 
10 15*3437 15 15‘04O8 J 9 16*5964 
lllG-2862 16 16*8828 20 16*6379 
1217*2*267 1717*82:18 21 17*4794 
1318*1682 1818*7653 22 lB*420f> 


1 19*20X4 5 18*8670 10 19*4641 

2 20*1429 6 19*7985 11 20*3956 

3 21*0844 7 20*7810 1 2 21*8371 

4 22*0259 8 21*8816 13 22*2786 

6 22*9674 9 22*6230 14 23*220(» 

6 28*9088 10 28*5645 15 24*1615 

7 24*8504 1124*1059 16 25*1030 

8 25*7018 12*26*4474 17 26*0445 
926*7888 1826*8889 1826*9860 

1027*6748 1427*8804 1927*0276 
1128*6168 16 28*2719 8028*8690 
16 28*2184 


1419*1097 1919*7068 23 10*3624 

15 20*0512 2020*6487 24 20*8088 

16 20*9927 2 1 21*6897 2 6 21*2453 

1721*9.341 29 22*5810 2 6 22*1863 
18*22*8766 28 23*4727 2 7 23*1*23^ 
1928*8171 2424*4187 1 24-0C98 

2024*7580 2525*3557 2 25*0118 

2 1 25*700] 26 26*2072 3 26*0528 
2826*6417 2727*2887 4 26*8943 
2327*5881 128*1802 5 27*8868 

2428*6247 229*12X7 6 28*7772 
8529*4861 


TOaAS. 

Soe note on annual couiif( i toN supra. 

w w w W w 

0 4*11080 63 27.522 12 2*44008 181*60494 2 4 0*76980 

13*97117 7:U8603 13 2 80089 1 9 1 46675 2 5 0*t5:i061 

2 8*83108 8 2 90084 1*42*16170 I20l*:i2656 20 0*49142 

3 3*69279 9*2*8,5765 152 02261 21 1*18737 2 7 0*:i5223 

4k3*553(;0 102-71846 I6l*8sa82 2 21*04818 2 8 0*21804 

6 3*41411 112,57927 1 71*74418 2 3 0*90899 2 9 0*07385 


X X 

•01 *00139 *21 *02923 *41 
•02 *00278 *22 *03003 *42 
•03 *00417 *23 *0:1291 *43 
•04 *iH)557 *24 *03840 *44 
*05 *00606 *26 *0:1480 *46 
•06 *00885 *26 *03619 *46 
•07 *00974 *27 *08758 *47 
•08 *01118 *28 •08H97 *48 
*09*01253 *29 *04030 *49 
•10 *01392 *30 *04176 *60 

•11 *01680 *81 *01315 *51 
•12 *01070 *32 *04464 *52 
*13 *01800 *33 *0159:1 *63 
•14*01949 *34*0473*2 *64 
*15 *02088 *35 *04872 *55 
*16 *02227 *36 *05011 *66 
•17 *02866 *87 *05150 *57 
*13 *02506 *38 ‘05289 ‘58 
‘19 *02645 '39 *05428 *59 
*20 *02764 *40 *06568 *60 


XXX 

*05707 *61 *08401 *81 *11274 

•05H46 *62 *08020 *82 *11418 

*05985 *63 *08700 *83 *11658 

•(XU24 *64 '08908 *84 *11602 

*()()2H8 *65 *09047 *85 *11881 

•00498 *66 *09186 ^6 ‘11070 

*0(,542 *67 '093*26 *87 *12109 

•06081 *68 *09465 * 88 *12219 

•06820 *69 *09004 * 89 *12888 

•00959 *70 *0974:1 *90 *125^7 

•07098 -71 *00882 *91 *12663 

•( 7238 *72 *10022 *92 *1^805 

•07:177 *73 *10161 *93 *12945 

•07516 *74 *10800 *94 *13084 

•0766.'5 *75 *10489 *95 *13223 

•07795 *76 *10578 *96 *18862 

•07934 *77 *10798 -97 *1.3601 

•08078 *78 *10861 *98 *18641 

*08212 *79 *10906 *99 *18780 

*08351 *80 *11136 



170 


BRAHMA 81DDHANTA AND SIDDHANTA SiBOMA?! EYE-TABLE 


y Calendar to be used with Table II, as directed in speoimen problems, for asoertaininE the A.D. month 
and day oorresponding to any solar date, lunar tithi, nakshatra, yoga or katana. 



Vaisakha. Asha4ha->i;ont 

0 '081.'! 1 0081 64 9678 6 98SK 

1 '9687 2 I'OfiO 66 »61« 7 10842 

8 '9580 8 2'968 66 '9360 8 11827 

3 '9374 4 8 987 67 '9203 9 12'811 

4 92)7 6 4'921 68 '9047 10 18'766 

5 ' 9061 6 5'906 69 8H91 11 14 7H0 

6 '8901. 7 0 890 7 0 8734 12 15764 

7 '8746 8 7876 7l 8578 13 16 749 

8 '8692 9 8 869 72 '8421 14 17733 
9 ' 8436 10 9 843 7 3 8‘>C5 15 18717 

10 8-279 11 10 837 7 4 8108 1 19 702 

11 8122 12 11-812 75 -7952 3 20 886 

12 '7980 13 12 797 7 6 7795 3 21C70 

13 -7809 14 13781 77 7688 4 22 665 

14 ' 7062 15 14765 78 '7482 , 5 28 639 

15 - 7496 1 16 760 78 - 7326 6 24 623 

16-7349 2 19 7,34 80 '7169 7 26 608 

17 7188 3 17-718 8l -7018 8 28592 

18 7027 4 18703 82 ' 6858 9 0 022 

19 -6870 5 19-687 83 6700 10 roor. 

20 '('714 6 20 671 84 6543 11 1'991 

21 6557 7 21-668 8 5 0387 1 2 2 976 

22 6401 8 22640 86 '6231 13 3 959 

23 6244 9 23624 87 '6074 14 4941 

24-0088 10 24 609 88-5918 15 5928 

25 -5932 11 25 593 

26 '5776 12 20 677 

27 -6619 13 0007 SrAvaua.. 

28 -6462 14 0992 

29- 5308 15 1-976 89-5761 1 6 912 

90 6606 2 7897 

91 6448 3 8 881 

Jyeshtha. 92 .5292 4 9 865 

93 6185 5 lO'SSO 

30 - sun 1 2-960 94 - 4979 6 11834 

81 - 4998 2 3 945 95 1822 7 12 818 

82 - 4886 3 4929 96 '1660 8 13'808 

83 468" 4 5-918 97 '4509 9 14787 

34 - 4523 5 0-898 9 8 4853 10 15771 

35 !307 (! 7882 9 9 4190 U 16760 

86 I'llO 7 8866 100 4040 12 17'740 

87 '9J54 8 9-861 101 3888 13 18'725 

38 3898 9 10835 102 3727 M 19 709 

39 3741 10 11-819 103 3571 16 20 093 

40-3585 11 12804 104 3414 1 2l'fi78 

41 3428 12 13 788 105 '32,58 2 22 862 

42 -3272 18 14-778 106 3101 3 23-646 

43-8115 14 15 767 107-2945 4 24 631 
44 -2959 15 16-741 108 '2788 5 2S'615 

45- 2802 1 17 726 109 -2632 6 26699 

46- 2640 2 18710 110 2175- 7 0029 

47- 2489 3 19094 111-2319 8 1013 

48 2333 4 20 079 112 '2102 9 1 998. 

49- 2176 5 21 (.63 113-2006 10 2-082 

50- 2020 6 22047 114-1849 11 8'960 

51 1803 7 23 032 115 1093 12 4 961 

52 1707 8 24 010 116 '1580 13 6 935 

53 1651 9 26600 117 -1380 14 6 920 

54 -1394 10 26585 118 1228 15 7'904 

65 -1288 11 0-016 

56 1081 12 0 999 

57 -0925 13 1-983 Bhadrapada. 

58 '07(,8.14 2-908 

59 -0012 16 8-952 119 1007 1 8'888 

120 -0911 2 9 873 

12 1 0764 3 10-867 

Ashadha. 128 0698 4 il64i 

128 -0441 6 12820 

60 0456 1 4-9^ 124 -0286 6 188]i) 

61 -0299 2 5-921 125 '0128 7 14'784 

62 0142 3 t!'9u6 1 26-9972 8 16 779 

61 -9986 4 7-889 126 '9815 9 16'763 
68 'i'82» 5 8-874 127 ’9659 10 17'747 


Bh&drapada>K'>n(. Xarttika— cont. 

128 -9602 11 18 732 192 -9332 1 0 051 

129 -8340 12 19-710 193 '9176 2 1 036 

130 9189 13 20700 194 -9019 3 2020 

131-9033 14 21-685 195 '8862 4 8004 

132 8876 1,', 22-009 l96 ,8706 5 8'988 

133 8720 1 23064 197 8549 6 4 873 

134 8608 2 21-638 198 8393 7 6 957 

135 -8407 3 25022 199 ,8236 8 6-941 

136 8251 4 2l'.'607 200 -8080 9 7926 

137 8094 5 0 080 201 7924 10 8 9U 

139 7938 6 1021 202 -7767 11 9 894 

139 -7781 7 2-006 203 '7611 12 10-879 

140 -7626 8 2989 204 -7464 13 11863 

141-7468 9 8 074 206 '7298 14 12 848 

142 7312 10 4 968 2 0 6 7141 16 18 832 

143 7165 11 5 942 

144 8909 12 0-927 

145 0842 13 7-911 UarEasirsha. 

146 0086 14 8 890 

147 0529 16 9880 207 6985 1 14 810 

208 -0828 2 15891 

209 '(>672 3 16785 

Asrina. 210 6615 4 17 769 

211 83.59 5 18 754 

148-0873 1 10804 212 6202 6 19 73.8 

149 -6210 2 11-849 213 6940 7 20722 

150 -0009 3 1 2883 2 14 .5889 8 21707 

161 6904 4 13 817 2 15 5733 9 22 091 

162 -5747 5 14 802 216 ' 6676 10 23 676 

163 6601 0 15-786 217 '6420 11 2 1000 

154 5434 7 10770 218 '6204 12 26-644 

155 5278 8 17 765 21 9 5197 13 20 628 

156 -5121 9 18739 2 2 0 4951 14 0 058 

167 -4965 10 19 728 221-4794 15 1 043 
168-4808 11 20798 222 46.38 1 2 027 
169 -4052 12 21092 223 4481 2 3011 

160 4495 13 22-676 224 4325 3 3 996 

161 1339 14 23061 225 '4168 4 4'980 

162 4182 1.5 24046 2 2 6 4012 5 6 904 

163 4020 1 26030 227 -3855 6 0'949 

164 3809 2 20 614 228 -8099 7 7 933 

165 -3713 3 0044 229 8.542 8 8917 

166 8566 4 1028 2 3 0 3380 9 9 902 

167 3490 5 201-2 281 -3229 10 10 880 

168 8244 6 2997 232 '3073 11 11'870 

169 8087 7 3-981 233 2910 12 12 856 

170 2931 8 4-965 234 -2760 13 18 839 

171 2774 9 6960 235 -2604 14 14824 

172 -2618 10 6984 236 2447 15 16808 

173 2461 11 7-918 

174 2305 12 8 903 

175 2U8 13 9 887 Pausha. 

176 1992 14 10-872 

177 1885 15 11 856 237 -2291 1 16 792 

238-213.1, 2 17 777 

239 -1978 8 18-701 
K&rttika. 240 1821 4 19 745 

241 1685 6 20-7.10 

178 -1679 1 12840 242 1508 6 2171.1 

179 -1522 2 13-826 243 '1352 7 22'698 

180-1808 8 14S09 244 1196 8 23688 

181 1200 4 15-793 2« 5 -1039 9 24 607 

182 -1053 5 16-778 246 0882 10 26-051 

183 -0890 6 17-762 247 '0726 11 26-680 

184 -0740 7 ]8'746 248 '0569 12 0'06.5 

185 -0584 8 16-731 249 0413 13 1'060 

186 -0427 9 20-715 250 0267 U 2 084 

187 0271 10 21-698 251 -0108 18 8 019 

188 -0114 II 22 684 251 -9944 1 4008 

188 -9968 12 23-608 858 9787 2 4-987 

189 -9801 18 24-662 258 '8631 3 6-972 

190 -9646 14 26-087 854 9474 4 6066 

191 -9488 16 20-621 255 -9818 6 7'940 


Paasba>^;oiii. PhiIgiina»co«t. 

256-9101 6 8 926 380-8991 11 17-798 

267 -9095 7 9 909 321 8834 12 18'783 

258-8818 3 10 893 322 -8076 18 19-767 
869 -8692 9 11-878 383 '8521 14 20 751 

260 -8636 10 12-862 884 '8865 15 21'786 

26 1 8379 11 18-846 

262 -8222 12 14-831 Chsitra (when there 

263 8000 13 15816 i> no adliika mefia) 

264 -7909 14 10799 

265 -7763 16 17 784 3 25 -8208 1 22-720 

326 8062 2 2:1 705 
38 7 7805 3 24-689 

n&gha. 328 -7789 4 26 073 

38 9 7582 5 20 06H 

266-7597 1 18 708 330 -7420 « 0 0,87 

267 -7440 2 19-753 33 1 7289 7 1 072 

268 7284 3 20-787 332 '7118 8 2 066 

269 -7127 4 21721 383 0957 9 3 940 

270 -6971 6 22 706 334 6800 10 4026 

271 0814 0 23 190 3 36 -6644 11 6 009 

272 -6058 7 24674 3 3 6 0487 12 6 993 

273 -1)601 8 26 669 337 '8831 13 0'978 

27 4 0845 9 26-643 3 38 't',174 14 7 082 

876 -6188 10 0-078 339 -flois 15 8-947 

276 6032 11 1067 340 '68i!l 1 9981 

277 6875 12 2-041 341 '5706 2 10'916 

878 6719 13 3-026 342 '5548 3 ll'OOO 

279 5562 14 4-010 343 6392 4 12'8e4 

280 54III1 15 4 995 344-5236 6 I.'!'86g 

281 52.19 1 5 979 346 5079 6 U'8B8 

232-8093 2 6 963 346 .1922 7 15'887 

283 4937 3 7-948 347 -4766 8 16-821 

284 4780 4 8-932 348 -4610 9 17'806 

265 4621 5 0-916 349 -4458 10 18'790 

286 -4467 6 10-901 360 4297 11 19'774 

287 4811 7 11-885 361 -4140 18 20-769 

288 -41.54 8 13-869 362 '8984 18 21-748 

289 -3998 9 13 864 363 '3827 14 22'727 

290 3841 10 14838 364 8671 15 23'712 
29 1 8685 11 16822 

282 '3528 1 2 16 807 Chaitra (when there 

293 -3372 13 17 791 is adhiha mnea). ' 

294 3213 14 18 776 

295 .'1059 15 19 70(1 35 6 3514 1 24-696 

366 -3358 2 26-681 

857 -3201 8 26-668 

^hUguna. 368 3046 4 0095 
359 2888 6 1-079 

296 -2902 1 20 744 360 2732 6 2'068 

297 -2746 2 21-729 361 '2676 7 8 048 

298 -2689 3 22 713 362 -2419 8 4'082 

299 '2433 4 28' 697 363 22('.2 9 5-016 

300 -2277 5 24-682 3 64 ' 2106 10 6-001 

301-2120 6 26606 3 65 '1950 11 6-985 

302 -1964 7 26-060 366 1793 12 7'969 

303 1807 8 0-080 367 '1037 13 8-954 

304 -1051 9 ]'064 368 -1480 U 9.988 

305-1404 10 2049 369 1324 15 10-928 

306 -1838 11 8'C88 870 1107 1 11-907 

307 -1181 12 4-017 371 -1011 2 12-801 

308 -1026 13 6-001 372 '0864 3 18-876 

309 -0868 14 6-986 373 '0698 4 14-860 

310 -0712 15 6-971 374 '0641 5 16-844 

811 -0.565 1 7'96S 375 '0386 6 16-829 

312 -0399 2 8-939 376 -0228 7 17-818 

313- 0242 3 9-924 877 0072 8 18797 

314- 0080 4 10-008 377 -9016 9 19 782 

314 -9929 5 11-892 878 -9769 10 20-766 

815 -9778 6 12-877 879 '9602 11 21.760 

3l6 '9617 7 18-861 380 '9440 12 22-735 

317-9460 8 14-846 381-9290 13 23719 

318 -9304 9 16-880 3 82 -9188 14 24 703 

319 -9147 10 15214 388 5977 15 26-668 
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IKoon’s anomaly and equation of the centre expressed in days and fractions of a day. 
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TABIB I (i)— SIXTY TIABS’ SOUthem OYOLB 195 

ZABLE I (i). 

J upiter’s Cyole of 60 yoara— Southern Cyole. A.D. 967 to 1 926 
with oorreapouding A.D. yeara— (Oenturiea A.D. in heavy type). 

{N.B . — The Indian year begins in March or April of the A.D. year.) 


1 Prabhate 

9 67 

10 27 

10 87 

1147 

12 07 

12 67 

13 27 13 87 

14 47 

1607 

15 67 

16 27 

16 87 

1747 

18 07 

18 67 

2 Vibhava 

68 

28 

88 

43 

08 

68 

28 

88 

48 

08 

68 

28 

88 

48 

08 

68 

3 6nkla 

69 

29 

89 

49 

09 

69 

29 

89 

49 

09 

69 

29 

89 

49 

09 

69 

4 PramodhOta ... 

70 

80 

90 

60 

10 

70 

30 

00 

50 

10 

70 

30 

90 

50 

10 

70 

5 Prajapati 

71 

31 

‘91 

51 

11 

71 

81 

91 

51 

11 

71 

31 

91 

61 

11 

71 

6 Ahgirasa 

72 

32 

92 

52 

12 

72 

82 

92 

52 

12 

72 

82 

92 

52 

12 

72 

7 Srlmnkha ... 

78 

83 

93 

63 

13 

73 

83 

93 

53 

18 

78 

38 

93 

53 

18 

78 

8 Bhara 

74 

34 

94 

.54 

14 

74 

34 

94 

64 

14 

74 

34 

91 

64 

14 

74 

9 Yiiva 

76 

85 

95 

55 

16 

, 7.5 

85 

95 

56 

15 

75 

35 

96 

65 

15 

76 

10 Dt^tri 

76 

80 

96 

66 

16 

• 76 

36 

96 

56 

10 

7(; 

36 

96 

56 

16 

76 

11 Iflvara 

77 

37 

97 

.57 

17 

77 

37 

97 

57 

17 

77 

87 

97 

67 

17 

77 

12 Bahudbanya ... 

78 

38 

98 

58 

18 

78 

3H 

98 

68 

18 

78 

88 

98 

58 

18 

78 

13 Prainathi 

79 

89 

99 

59 

19 

79 

89 

99 

69 

19 

79 

89 

99 

59 

19 

79 

14 Vikrama 

80 

40 

1100 

60 

20 

80 

40 

1400 

60 

20 

80 

40 

17 w 

60 

20 

80 

15 Vrisha 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

81 

16 Chitrabhann ... 

82 

42 

02 

62 

22 

82 

42 

02 

62 

22 

82 

42 

02 

62 

22 

83 

17 Snbhann 

88 

43 

03 

68 

23 

88 

43 

03 

6.8 

23 

88 

43 

03 

6.3 

28 

88 

18 Tirana 

84 

44 

04 

64 

21 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

19 Purthiva 

86 

45 

05 

66 

25 

85 

45 

05 

ti5 

25 

85 

45 

05 

66 

26 

86 

20 Vyaya 

86 

46 

06 

66 

26 

86 

46 

06 

66 

20 

86 

46 

06 

6b 

26 

86 

21 Sarvajit 

87 

47 

07 

67 

27 

87 

47 

07 

67 

27 

87 

47 

07 

67 

27 

87 

22 Harvadhari ... 

88 

48 

08 

68 

28 

88 

48 

08 

68 

28 

88 

48 

08 

68 

28 

88 

23 Virodhi ... 

89 

49 

09 

69 

29 

89 

49 

09 

69 

29 

89 

49 

00 

69 

29 

89 

24 Vikrita 

90 

60 

10 

70 

80 

90 

60 

10 

70 

30 

90 

60 

10 

70 

30 

00 

25 Khara^ 

91 

61 

11 

71 

31 

91 

51 

11 

71 

81 

91 

51 

11 

71 

81 

91 

26 Nandana 

92 

62 

12 

72 

32 

92 

52 

12 

72 

.^2 

92 

52 

12 

72 

82 

92 

27 Viju-ya 

28 Jaya 

93 

68 

18 

73 

83 

93 

63 

13 

78 

33 

98 

53 

13 

73 

33 

98 

94 

54 

14 

74 

34 

94 

54 

14 

74 

34 

94 

64 

14 

74 

84 

94 

89 Maninatha 

95 

56 

16 

76 

86 

95 

56 

15 

75 

85 

95 

56 

16 

75 

35 

96 

30 Dnrmnkba 

96 

56 

16 

76 

86 

96 

66 

16 

76 

88 

90 

56 

16 

76 

3(; 

96 

31 Uetrialamba ... 

97 

67 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

07 

32 Vilauiba 

98 

58 

18 

78 

38 

98 

58 

18 

78 

88 

98 

68 

18 

78 

38 

98 

38 Vi tear i 

99 

59 

19 

79 

39 

99 

59 

19 

79 

39 

99 

69 

19 

79 

89 

99 

34 Sarzari 

1000 

60 

20 

80 

40 

1300 

eo 

20 

80 

40 

16 00 

60 

20 

80 

40 

1900 

35 Plara 

01 

61 

21 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

81 

41 

01 

36 dubhaknt 

02 

62 

22 

82 

42 

02 

62 

22 

82 

42 

02 

62 

22 

82 

42 

08 

37 Sobhana 

(Bobhakrit). 

03 


28 

88 

43 

03 

63 

28 

83 

43 

03 

63 

23 

83 

48 

03 

38 Krodhi 

04 

64 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

44 

04 

39 Vidvavasn 

05 

66 

26 

85 

45 

06 

65 

25 

85 

45 

06 

65 

25 

85 

45 

06 

40 Parabkava 

06 

fJ6 

26 

86 

46 

06 

66 

26 

8() 

46 

06 

06 

26 

86 

46 

06 

41 Playafiga 

07 

67 

27 

87 

47 

07 

87 

27 

87 

47 

07 

67 

27 

87 

47 

07 

42 Kilaka 

08 

68 

28 

88 

48 

08 

68 

28 

88 

48 

08 

08 

28 

88 

48 

08 

43 Sanmya 

09 

69 

29 

89 

49 

09 

69 

29 

89 

49 

09 

69 

29 

89 

49 

09 

44 Sadharapia ... 

10 

70 

30 

90 

60 

10 

70 

30 

90 

60 

10 

70 

30 

90 

60 

10 

45 Virodhakpit ... 

11 

71 

31 

91 

61 

11 

71 

81 

91 

61 

11 

71 

81 

01 

51 

11 

46 Paridh&vi 

12 

72 

82 

92 

52 

12 

72 

82 

92 

52 

12 

72 

82 

92 

52 

12 

47 Pramadloha ... 

13 

78 

33 

93 

68 

13 

73 

88 

83 

63 

18 

73 

83 

98 

63 

13 

48 A.nanda 

14 

74 

34 

94 

54 

14 

74 

84 

94 

54 

14 

74 

84 

94 

64 

14 

49 Bakshasa 

15 

76 

35 

95 

56 

16 

76 

36 

95 

55 

16 

75 

35 

95 

65 

16 

50 Anala (Nala). 

16 

76 

86 

96 

66 

16 

76 

36 

96 

66 

10 

76 

86 

96 

56 

16 

51 Piftffala 

17 

77 

37 

97 

57 

17 

77 

87 

97 

67 

17 

77 

87 

97 

67 

17 

52 Kalayakta 

53 Siddhartbi 

18 

.78 

88 

98 

68 

18 

78 

88 

98 

58 

18 

78 

38 

98 

68 

18 

19 

79 

80 

99 

69 

19 

79 

89 

. 09 

69 

19 

79 

80 

99 

69 

19 

54 Eaudra 

20 

80 

40 12 00 

60 

20 

80 

40 

1600 

60 

20 

80 

40 18 00 

60 

80 

55 Durmati 

21 

81 

41 

01 

61 

21 

81 

41 

01 

Cl 

21 

81 

41 

01 

61 

21 

56 Duiidubhi 

22 

82 

42 

02 

62 

22 

82 

42 

02 

62 

22 

82 

42 

02 

62 

28 

57 Bndbirodgiiri. 

28 

83 

48 

08 

63 

23 

88 

48 

03 

68 

23 

88 

43 

03 

68 

23 

58 Raktaksha ... 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

41 

04 

64 

24 

59 Krodbana 

25 

85 

46 

06 

65 

25 

85 

46 

06 

66 

26 

86 

46 

05 

66 

26 

60 Eahaya 

(^kshaya) 

26 

86 

46 

08 

66 

26 

86 

46 

06 

66 

26 

86 

46 

OG 

66 

86 


5C 



196 table I (ii)— smy tsabs’ Northern cycle 

TABLBX(ii). 


Jupiter’s Cycle of 60 years—Nortliern System, showing suppressed years. A.D. 280 to A.B. 2000. 


0 

Viiayn 

.. 2 SO 

3 80 

3 08 

4.58 

617 

6 76 

686 

0 

695 

7 64 

814 

878 

9 32 

9 02 

10 51 

1110 

1 

Jaya 

81 

40 

09 

59 

18 

77 

.37 

1 

06 

55 

15 

74 

88 

93 

52 

11 

2 

Manmaiha 

«2 

41 

400 

60 

10 

78 

88 

2 

97 

56 

16 

76 

84 

94 

53 

12 

3 

Durinukhn 

8;i 

42 

01 

61 

20 

79 

80 

3 

98 

67 

17 

76 

36 


54 

18 

4 

Homalamba 

84 

43 

02 

62 

21 

80 

40 

4 

09 

68 

18 

77 

30 

ori 

55 

14 

5 

Vilamba 

85 

44 

08 

63 

22 

81 

41 

5 

7 00 

59 

19 

78 

87 

96 

56 

15 

6 

Vlkann 

8(> 

45 

04 

64 

28 

82 

42 

6 

01 

60 

20 

79 

88 

97 

57 

16 

7 

^arrari 

87 

46 

05 

65 

24. 

83 

48 

7 

02 

61 

21 

80 

39 

98 

.58 

17 

8 

Plava 

8H 

47 

0(; 

66 

25 

84 

44 

8 

08 

62 

22 

81 

40 

09 

' 69 

18 

9 

^^ubhakrit .. 

80 

48 

07 

67 

26 

85 

45 

0 

04 

63 

23 

82 

41 

lOOO 

60 

19 

10 

Sobbana ... 

00 

40 

08 

68 

27 

86 

46 

10 

o5 

64 

... 

83 

42 

01 

61 

20 

11 

Krodhin 

01 

50 

Of) 

69 

28 

87 

47 

11 

06 

65 

2i 

84 

43 

02 

62 

21 

12 

Vifivavasii 

92 

hi 

10 

7U 

2!) 

88 

48 

12 

07 

86 

25 

86 

44 

0.3 

63 

22 

13 

IWibhava 

08 

52 

11 

71 

30 

80 

19 

13 

OS 

67 

26 

86 

45 

04 

64 

2.3 

14 

Plavan^a .. 

01 

f>3 

12 

72 

31 

fH) 

50 

14 

09 

68 

27 

87 

46 

05 

65 

24 

15 

Kllaka 

9.5 

54 

18 

73 

32 

01 

.51 

15 

10 

69 

28 

88 

47 

06 

66 

25 

16 

Santj'yM 

00 

55 

14 

74 

«3 

02 

52 

16 

11 

70 

29 

80 

48 

07 . 

67 

26 

17 

Sadhara^H 

07 

5(i 

16 

75 

3 4 

93 

53 

17 

12 

71 

30 

90 

49 

08 

68 

27 

18 

Vir«)(ihakr«t 

98 

57 

16 

76 

35 

94 


18 

13 

72 

31 

01 

60 

00 

6f) 

28 

19 

Varidhaviu 

09 

.58 

17 

77 

36 

95 

54 

19 

11 

73 

.32 

92 

51 

10 

70 

29 

20 

PrJimadni .. 

300 

59 

18 

78 

37 

96 

66 

20 

16 

74 

33 

93 

52 

11 

71 

30 

21 

Amuida 

01 

60 

10 

79 

3S 

07 

56 

21 

16 

75 

34 

94 

53 

12 

72 

31 

22 

Eakshasa .. 

02 

61 

20 

80 

39 

98 

57 

22 

17 

76 

85 

95 

64 

13 

73 

32 

23 

Anala 

03 

62 

21 

81 

40 

99 

58 

23 

18 

77 

36 

96 

55 

14 

71 

33 

24 

Pingaln 

04 

63 

22 

82 

41 

6 00 

60 

24 

19 

78 

87 

07 

56 

15 

76 

84 

25 

Kalftvnkta 

05 

64 

28 

... 

42 

01 

60 

25 

20 

79 

38 

08 

67 

16 

76 

35 

26 

Siddhartin 

06 

6.5 

24 

83 

43 

02 

61 

26 

21 

80 

39 

90 

58 

17 

77 

36 

27 

Randra 

07 

()6 

25 

84 

44 

03 

62 

27 

23 

81 

40 

9 00 

59 

18 

78 

87 

28 

Durmati 

08 

67 

26 

86 

45 

04 

63 

28 

28 

82 

41 

01 

60 

If) 

79 

38 

29 

Dundubbi 

00 

68 

27 

86 

4(> 

05 

64 

29 

24 

83 

42 

02 

61 

20 


SO. 

30 

Kndhirorlgariii . 

10 

69 

28 

87 

47 

06 

65 

30 

25 

84 

43 

03 

62 

21 

80 

40 

31 

Raktakaha 

11 

^ 70 

29 

88 

48 

07 

66 

31 

26 

85 

44 

04 

H.'i 

22 

81 

41 

32 

Krodbatui 

• « 

71 

80 

hO 

49 

08 

67 

32 

27 

86 

45 

06 

64 

28 

82 

42 

33 

Ksbaya 

12 

72 

81 

90 

,50 

Of) 

68 

33 

28 

87 

46 

06 

65 

24 

88 

43 

34 

Prabuara ... 

13 

78 

32 

01 

.51 

10 

69 

34 

29 

88 

47 

07 

6(; 

25 


44 

35 

Vibhava ... 

14 

74 

33 

92 

52 

11 

70 

35 

30 

89 

48 

08 

67 

26 

85 

45 

36 

6nkla 

15 

75 

34 

93 

,58 

12 

71 

36 

81 

90 

49 


68 

27 

86 

46 

37 

Prairioda . 

16 

76 

35 

04 

54 

18 

72 

37 

32 

01 

.50 

09 

69 

28 

87 

47 

38 

PrajttpaU .. 

17 

77 

86 

95 

.55 

14 

78 

38 

38 

92 

51 

10 

70 

29 

88 

48 

39 

Angiraa 

18 

78 

37 

96 

56 

15 

74 

39 

81 

98 

62 

11 

71 

80 

89 

49 

40 

Bilraukha . 

19 

70 

38 

97 

57 

16 

75 

40 

36 

94 

58 

12 

72 

31 

90 

60 

41 

Rbaya 

20 

80 

30 

98 

.58 

17 

76 

41 

.36 

96 

64 

13 

73 

82 

91 

51 

42 

Vnya 

... 21 

81 

40 

99 

59 

18 

77 

42 

37 

06 

65 

14 

74 

83 

92 

52 

43 

Dhatri ... 

22 

82 

41 

500 

60 

19 

78 

43 

38 

97 

56 

15 

75 

34 

93 

63 

44 

If^yara 

23 

88 

42 

01 

61 

20 

79 

44 


98 

57 

16 

76 

85 

94 

64 

45 

Bahodbanya 

24 

84 

43 

02 

62 

21 

80 

45 

39 

91^ 

68 

17 

77 

86 

95 

55 

46 

Pramathin 

2.5 

85 

41 

03 

63 

22 

81 

46 

M) 

800 

.50 

18 

78 

87 

96 

56 

47 

Vikrama 

26 

86 

45 

04 

64 

28 

82 

47 

41 

01 

60 

19 

79 

8S 

97 

67 

48 

VrUha 

27 

87 

46 

05 

66 

24 

83 

48 

42 

02 

61 

20 

80 

39 

98 

68 

49 

Chitrabhanu 

28 

88 

47 

06 

66 

25 

84 

49 

43 

08 

62 

21 

81 

40 

90 

69 

50 

Subhana ... 

29 

89 

48 

07 

67 

20 

85 

50 

44 

04 

68 

22 

82 

41 

1100 

60 

51 

Tarawa 

30 

00 

49 

08 


27 

86 

51 

45 

06 

64 

23 

88 

42 

01 

61 

52 

Piirthiva .. 

31 

91 

60 

09 

68 

28 

87 

52 

46 

06 

65 

24 

84 

48 

02 

62 

53 

Vyaya 

32 

92 

61 

10 

6S 

29 

88 

53 

47 

07 

66 

25 

85 

44 

08 

68 

54 

Sarvajit ... 

88 

98 

52 

11 

70 

80 

89 

54 

48 

08 

67 

26 

86 

46 

04 

64 

55 

fiarvadhurin 

... 34 

04 

53 

12 

71 

31 

90 

55 

49 

09 

68 

27 

87 

46 

05 


56 

Virodbm .. 

85 

95 

54 

13 

72 

32 

91 

56 

60 

10 

69 

28 

88 

47 

06 

65 

57 

Vikrita 

36 

96 

56 

14 

78 

33 

02 

67 

51 

11 

70 

29 

89 

48 

07 

66 

58 

Khara 

... 87 

97 

56 

15 

74 

34 

03 

58 

52 

12 

71 

80 

90 

49 

08 

67 

59 

Nandana ... 

38 

... 

57 

16 

75 

85 

94 

58 

68 

18 

72 

31 

91 

60 

09 

66 
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TABLE I (ii)— SIXTY YBAEs’ Northom CYOL* — continued 
TABLE I (il)-e<m(. 


Jupiter’s Cycle of 60 years— Northern System, showing suppressed years. A.D. 280 to A.D. SOOO-conf . 



Vijaya 

116b 

1238 1288 

1347 

1407 

1466 

16 25 

0 16 85 

1644 

17 08 

17 63 

18 22 

18 81 

19 41 


Jay a 

70 

80 

89 

48 

08 

67 

26 

1 86 

46 

04 

64 

23 

82 

... 

} 

Manmatha ... 

71 

81 

90 

49 

09 

68 

27 

2 87 

46 

05 

65 

24 

83 

42 

1 

Durmukha 

72 

32 

91 

60 

JO 

69 

28 

3 8K 

47 

or; 

66 

25 

84 

43 


Homalamba ... 

78 

88 

92 

51 

11 

70 

29 

4 89 

48 

07 

87 

26 

85 

44 

• 

Vilamba 

74 

34 

93 

52 

12 

71 

80 

V 9i) 

K 

49 

08 

68 

27 

86 

45 

1 

Vikarm 

76 

35 

94 

53 

13 

72 

31 

6 91 

50 

09 

69 

28 

87 

4<> 

’ 

Sarvari 

7b 

86 

95 

54 

14 

73 

82 

7 92 

51 

10 

70 

29 

88 

47 

; 

Plava 

77 

87 

06 

56 

15 

74 

83 

8 93 

52 

11 

71 

30 

89 

48 

1 

Subhakrifc 

78 

38 

97 

56 

16 

76 

34 

9 91 

63 

12 


31 

90 

19 

1 

Sobhana ... 

79 

89 

98 

67 

17 

70 

85 

10 96 

54 

13 

72 

32 

91 

60 


Krndhin 

80 

40 

99 

68 

18 

77 

86 

11 96 

55 

14 

73 

33 

92 

51 


Vi^vavasii 

81 

41 13 00 

69 

19 

78 

87 

12 97 

5r» 

1.", 

74 

84 

93 

62 


Pariibhava 

82 

42 

01 

60 

20 

79 

88 

13 98 

57 

16 

75 

8.5 

91 

53 


f!avaii|i:a ... 

88 

43 

02 

61 


80 

89 

14 99 

58 

17 

76 

30 

95 

51 


Kllaka 

84 

44 

03 

62 

21 

81 

40 

16 16 00 

59 

18 

77 

37 

96 

65 


Sauinya 

85 

45 

04 

68 

22 

82 

41 

16 

60 

19 

78 

.{R 

97 

56 


Haclbarai;;i& ... 

8t! 

46 

06 

64 

28 

83 

42 

17 01 

61 

20 

79 

39 

98 

67 


Virodhakyit ... 

87 

47 

06 

65 

2^ 

84 

48 

18 02 

62 

21 

80 

44) 

99 

68 


paridhavln 

88 

48 

07 

66 

25 

86 

M 

19 03 

63 

22 

H] 

41 

19 00 

59 


Frainadin 

89 

49 

08 

6)7 

26 

h6 

45 

20 04 

64 

23 

82 

42 

01 

60 


Ananda 

90 

60 

09 

OH 

27 

87 

46 

21 05 

65 

24 

K,t 

13 

02 

61 


Kakshasa 

91 


10 

69 

28 

Kh 

47 

22 06 

i;6 

25 

84 

41 

03 

62 


Anala ... ... 

92 

51 

11 

70 

20 

89 

48 

23 07 

rj 

26 

85 

45 

01 

68 



9.S 

,52 

12 

71 

30 

90 

19 

24 08 

os 

27 

80 

46 

05 

04 


Kalayukta 

94 

.58 

18 

72 

31 

91 

60 

25 W 

69 

28 

87 

47 

06 

65 


Siddhartin 

95 

54 

14 

73 

82 

92 

51 

26 10 

70 

29 

88 

48 

07 

60 


Randra 

96 

65 

15 

74 

33 

93 

52 

27 11 

71 

:io 

89 

19 

08 

67 


Darmati 

97 

56 

h\ 

75 

84 

94 

5.1 

28 12 

72 

31 

90 

50 

09 

68 


Dundubhi 

98 

57 

17 

70) 

35 

95 

54 

29 18 

73 

32 

91 

61 

10 

69 


Rudhirodgarin. 

99 

.58 

18 

77 

36 

•U) 

55 

30 14 

71 

83 

92 

52 

11 

70 


‘Haktukaha .. 

1200 

r,9 

19 

78 

37 

97 

56 

31 15 

75 

34 

9.1 

53 

12 

71 


Krodbana 

01 

60 

20 

79 

:i8 

98 

57 

32 16 

76 

85 

94 

64 

13 

72 


Kshaya 

02 

61 

21 

80 

39 

99 

58 

33 17 

77 

86 

95 

55 

14 

78 


Prtibhava 

08 

62 

22 

81 

40 

1600 

.50 

34 18 

78 

37 

96 

r>6 

15 

74 


Vibbava ... 

04 

63 

23 

82 

41 

01 

60 

35 19 

79 

38 

97 


16 

76 


^ukla . 

06 

64 

24 

83 

42 

02 

61 

36 20 

80 

89 

98 

67 

17 

76 


Pramoda 

06 

65 

25 

84 

48 

03 

62 

37 21 

81 

40 

99 

58 

18 

77 


Prajapati 

07 

60 

26 

85 

44 

0^ 

63 

38 22 

82 

41 

1800 

69 

19 

78 


An];](ira8 

08 

67 

27 

86 

45 

05 

64 

39 28 

83 

42 

01 

60 

20 

79 


^rltnukha .*• 

09 

66 

28 

87 

46 

06 

66 

40 24 

84 

48 

02 

61 

21 

80 


BhiiTa 

10 

69 

29 

88 

1.7 

07 

60 

41 2.5 

8.5 

44 

0.3 

62 

22 

81 


Yuva 

11 

70 

30 

89 

48 

08 

67 

42 26 

... 

45 

01 

68 

28 

82 


Dhatri 

12 

71 

31 

90 

49 

09 

68 

43 27 

86 

40 

05 

64 

24 

83 


ffivara 

13 

72 

82 

91 

.50 

10 

69 

44 28 

87 

47 

06 

66 

25 

84 


Bahndbanya .. 

14 

78 

83 

92 

61 

11 

70 

45 29 

88 

48 

07 

66 

26 

85 


Pramathin ... 

16 

74 

34 

93 

52 

12 

71 

46 80 

89 

49 

08 

67 

27 

86 


Vikratna 

16 

75 

35 

94 

63 

13 

72 

47 31 

90 

50 

01» 

68 

28 

87 


Vrisha ^ ... 

17 

76 


95 

64 

14 

73 

48 82 

91 

51 

10 

69 

29 

88 


Chitrabhana 

18 

77 

80 

96 

55 

... 

74 

49 88 

92 

52 

11 

70 

30 

89 


Snbhanu 

19 

78 

87 

97 

66 

16 

76 

50 34 

93 

63 

12 

71 

31 

00 


Taraaa 

20 

79 

88 

98 

67 

16 

76 

51 35 

94 

54 

13 

72 

82 

91 


Parthira 

21 

80 

39 

99 

68 

17 

77 

52 36 

96 

55 

14 

78 

83 

92 


Vyaya 

22 

81 

40 

1400 

59 

18 

78 

53 37 

96 

56 

15 

74 

84 

98 


Barvajit ... 

28 

82 

41 

01 

60 

19 

79 

54 88 

97 

57 

16 

75 

35 

94 


BarvadhSrin ... 

24 

88 

42 

02 

61 

20 

80 

55 89 

98 

68 

17 

76 

80 

95 


Virodhin 

25 

84 

48 

08 

62 

21 

81 

56 40 

09 

59 

18 

77 

87 

96 


VilcTitsa 

26 

86 

44 

04 

63 

22 

82 

57 41 

17 00 

60 

19 

76 

38 

97 


Khara ... 

27 

86 

46 

05 

64 

23 

88 

58 42 

01 

61 

20 

79 

39 

98 


Nandana 

28 

87 

46 

06 

65 

24 

84 

59 4:t 

02 

62 

21 

80 

40 

99 




TABLE X (iv). (8e« p. 30 of Text) 

Limits of Adhika montks. I Limits of Xshaya months. 



Before 

Before 


After. 

Before. 1 


After 

Befow, 

Taiilaklis . 

M r40469 Bhadrapada .. 

8*84122 

... 

... 

... 

1 

1 Mar^a^lraha 

10'07446 

10-11475 

Jyeshtha 

. 3-29438 Asvina 

. 9-75201 

Phalpjuna 

. 9-77912 

10-06880 

Pausba ... 

... 9'861M 

10-07447 

Ash&^^a .. 

. 6m51 Karttika 

. 1011476 

Chaitra 

.. 10-06880 

10-89170 

Ma(fha 

... y77910 

9-86164 

^rEvaijia , 

7 35820 

... 

• •• 

... 

... 

... 

... 

... 


TABLE X(T> 
Tithis. 


Duration 



Names of 

Duration 



Names of 

of tithis. 



tithis. 

of tithis. 



tithis. 

Days. 




Days. 




0-98435 

1 

Bakla Pratipada, 

16*74965 

1 

Krishna Prathama. 

1-96870 

2 

Do. 

Dvitiya, 

16-73400 

8 

Do. 

Dritiya. 

2-96306 

3 

Do 

Tritiya. j 

17 71885 

8 

Do. 

Tritiya. 

8 9374L 

4 

Do. 

Ohaturthi. 

18-70270 

4 

Do. 

Obatarthi. 

4-92176 

5 

Do. 

Panohami. 

19-68706 

5 

Do 

Panohami. 

5-90612 

6 

Do 

Shaahthi. 

20-67141 

6 

Do. 

ShaAh^hi. 

6-89047 

7 

Do 

Saptami. 

21-66576 

7 

Do. 

Saptami. 

7-87482 

8 

Do. 

Asbtami. 

32-64012 

8 

Do. 

Ashtami. 

8-86918 

9 

Do. 

Karam!. 

28-62447 

9 

Do. 

Narami. 

9-84853 

10 

Do. 

Da6ami. 

24-60882 

10 

Do. 

Dafiami. 

10*82788 

11 

Do. 

mMu 

26-69818 

11 

Do. 

Ekadaii. 

11-81223 

18 

Do. 

Dvidaiii. 

26*67753 

IS 

Do. 

D?ada4i. 

12-79059 

13 

Do. 

Trayoda^i. 

27 66188 

18 

Do, 

Trayodaii. 

18-78094 

14 

Do. 

Ohatarda^i. * 

28-64628 

14 

Do. 

Chatardaii. 

14-76629 

15 

Pauri^ami. | 

29 68059 

15 

Amiyisyi. 



TABLK 1 (vi) AND (vii) — NAMK8 OF NAK8HATEAS, YOGAS AND KABAlirAS 199 

TAB]<E X (Ti). 


Kakskatras. Togai. 




— 



-V 

^ 

--■ii.V 


'S’S . 

® -'S' 

. 


o 

o 

•8 


® 2 

,JA 

.5: o e6 » 

'o "S "3 

.32 tM P 

3 

5 

m 

it O 




m ^ 

S aC8 
^ 6B 

0) C JHI 

f r * 

.S.S JJ 

— is 

S eO d 
.2 -la ^ 

-3,3 3 

.2 43 ja 

■*»» a 

9$ K 

OO (0 

11 

-.2 . 
lg| 

Ons K 

U 


fxi a a 

•3,3 g 


o 

b 


^ d fS 


& “ “ 

p 

p 




Days. 


Days. 

Dayt. 


Daya. 

1 

Advinl 

V01191 

AtTiri 

1-01191 

1*0 

1 Vithkamba. 

0-94149 

2 

Bharaijil 

8-02883 

Yama 

1-61787 


2 Priti 

1-88298 

3 

Krittika (Tam- Kimt- 

803574 

Agui 

2*62978 

2-5 

3 Ayoshmat .. 

2-82447 


tiftai). 

404766 



4t Saubhagya. 

8-76590 

4 

HtihiQi ... 

Prajapati ... 

4 04706 

4-0 

5 Bobhana 

4-70746 

5 

Mriga dirat (Tam. 

6 05'»57 

Soma 

6-05956 

6-0 




MirugaHirain). 





6 Atiganda ... 

5 04894 

6 

Ardra (Tam. Arudra 

6-07148 

lltidra 

5 56552 

6-5 

7 Sukarman... 

6-691)48 


or Tiruvadirai) . 





8 Dbriti 

7-63192 

7 

Fanarvasa ... . . 

7-08340 

Adiri .. ♦ 

7-08339 

7-0 

9 Bnl. 

8-47341 

8 

Puthya (Tam. 

8-09631 

Brihatpati 

8*00531 

8-0 

10 Oau(jla 

9 41489 


Pueam). 







9 

Afjifttha (,Tam. Ayii- 

9-10722 

Sarpah 

8-60120 

85 

XI Vriddhi ... 

10-86688 


yam). 




13 Bhiruva 

11-29787 

10 

Magha (Tam. 

10-11914 

Pitarab 

9 61318 

95 

13 Vyaghata . 

12-23986 


Magham). 





14k Harthana 

I8-1H085 

11 

ParVH* P halguui (Tam* 

1113105 

Bliaga 

10 02510 

10*5 

15 Vajra 

14-12284 


Param). 






12 

Uttara-Phalguiil 

1214297 

Aryaman 

12 14297 

12*0 

16 Biddhi 

] 6*06383 


(Tam. TTttiram). 




17 VyHtlpafca.. 

16*00532 

13 

lluBia (Tam. Hut- 

18-16488 

SavitrJ 

13-16488 

13-0 

18 Vanya* 

10 94681 

tarn). 





19 Parigha ... 

17-88830 

14 

Ghaitra (Tam. 

14 16679 

Trashtri ... 

14*16679 

14-0 

30 Siva 

18-82979 

Ghittirai). 





31 Hiddha ... 


15 

Sviiti 

15*17871 

Vayn 

14*67275 

14.*5 

19-77128 

16 

Vidakha (Tam. Visa- 

10-19062 

liiiiragtii 

10*19062 


33 Sadbya 

20 71277 


kam). 



16*0 

33 Snbha 

21*65420 

17 

Anuradba (Tam. 

17-20273 

Mitra 

17-20253 

17-0 

94 6ukl» 

22*59573 

18 

Anatham). 

Jyeahtha (Tam. 

] 8*21443 

Iiidra 

17*70849 

17-5 

35 Brahman ... 

23 63724 






36 Indra 

24-47878 

19 

Mala (T am. MOlam) 

19-22636 

Nirnti 

18-72040 

18-6 

37 Vaidbriti ... 

23*42022 

20 

Parva«Atha(iba (Tam. 

20*28828 

A pah 






Par&dHfu). 



19-78232 

19-5 



21 

Uttara Asbadba 

21-25019 

V»ivad0ra 

21-26019 

21*0 



(Tam. Uttiradam). 


Brahma. 


21-3217 

(Abhijii) 




22 

^ravaaa (Tam. 

22-20210 

Yitbnu ... 

22-20210 

22*3217 



23 

Tiriironam). 

Sravithta or Dhanith- 

28-27402 

Vaara 

28-27401 

23-8237 



tba (Tam. ATittam). 







24 

Batabhitl) ij or Satiraka 

24 28693 

Varuiia 

28-77997 

23-8217 




(Tam. Badayam). 







25 

Far Ta-Hbadrapada 

26-29786 

Aja Ekapad. 

24*79188 

24-8217 




(Tam. Paratiadi). 






26 

U ttara- Bhadrapada 

26-30976 

Abi Bu- 

26-30976 

26-8217 




(Tam. Uttirattadi). 


dhnya. 





27 

Bovati 

27-82167 

PushaxL 

27-32167 

27-8217 




TABZiE Z (viiX 

Xaranas* 

KimatoffhiMi ••• 1. 

^ ... 2, 9, 16, 28, 30, 37, 44. 61, 68 = Bakani. . 

BaUva ... 8, 10, 17, 24, 81, 88, 45, 53, 59 =s Naga. 

Kaatara ... 4 , 11, 18, 25, 32, 89, 4«, 68, 60 = Chatathpada. 

Taitila ... 6, 18, 19, 26, 88, 40, 47, 64, 

Qara ... 6, 13, 20, 27. 34, 41, 48, 56, 

Banlja ... 7, 14 , 21. 28, S5, 42, 49, 56, 

Viahti 8, 16. 22, 29, 86, 43, 50, 57, 

(or Bhadra). 


51 
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iablb II.— sbw moonb and ■oupbm 

TABLE XX.«-Solu yaan and naw aMoaa 


I 


■3 a ^ 
^ u 'o! 


Com* 
menco- 
ment of 

BolftT 

yeai. 


4 J 4 

Q . 

,xj . ‘Jg Ij^ 

II 

n ^ 


« 

8 

a 

1 

o 

3 

el 


a 

fS 

4a 

e 

(C 

IH 

0 

u, . 

'S 5 

a i 


Vaiittha. Jyaaktlia. laM^ha. iaiTai^. BUdrayada. 


JlOl 57 ... 18M -SSSl S-mi 22 78? 


5102 58 .. 

8108 59 .. 

8104 00 ... 

8105 61 .. 

8106 62 ... 

8107 68 .. 

8108 64 

8109 66 . 

8110% 66 ... 

8111 67 ... 

8112 6« .. 

8113 b9 . 

8114 70 . 

3116 71 .. 

8116 78 .. 

8117 73 .. 

.3118 74 . 
8119 76 .. 
3120 76 .. 

8121 77 
3122 78 . 

8123 79 .. 

3124 80 . 

8125 81 . 

8126 82 . 

3127 83 

3128 84 . 

8129 85 
3180 86 . 

8181 87 

8182 88 
8X83 89 . 

3134 90 

8135 91 
3136 92 . 
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‘1876 

4-0202 

18'572 

109 

2 

Mr 

19 

•21 

3 

Ap 17 

•74. 

[6 

My 

J© 

17 

15 

•27 

•80 

1 

Jl 

15 

•84 

2 

Au 

18e0’87 

8211 

167 

82 

16M 

*4463 

23‘606l 

11-706 

110 

1 

Ap 

7 

•11 

2 

My 6 

-64 

4 

Jo 

5 

•17 

5 

J1 

4 

•70 

7 

Au 

s# 

•28 

8212 

108 

S3 

15M 

•7051 

11*7738 

7-862 

111 

5 

Mr 

27 

•48 

7 

Ap 2G 

•01 

1 

My 

25 

•54 

8 

Je 

20 

•07 

4 

Jl 

28 

•60 

8213 

109 

84 

14^1 

‘9638 

0*8817 

4-020 

112 

[2 

Mr 

Ap 

15 

14 

•84 

•88 

5 

My 13 

•91 

7 

Je 

i290''*4 

1 

Jl 

11 

•97 

3 

Au 

10 

•60 

82H 

170 

85 

15M 

•2226 

19‘620G 

2-168 

113 

1 

Ap 

8 

•74 

3 

My 3 

•27 

4 

Jo 

1#C 

)-80 

6 

Jl 

1 

•83 

7 

Jl 

80 

•86 

8215 

171 

80 

15M 

•4813 

8*G289 : 

26-866 

114 

c 

Mr 

24 

•u 

7 

Ap 22 

•64 

2 

My 

22# 

•17 

8 

Je 

20 

•70 1 

'6 

6 

Jl 

All 

20 

18 

•23 

*76 

8216 

172 

87 

16M 

•7401 J 

27-2677 28-998 

116 

6 

Ap 

120 

•01 

6 

My n 

•64 

1 

Je 

10 

•07 

2 

Jl 

9 

•60 

’4 

Au 

8 

•13 

8217 

178 

38 

14M 

•9088 ; 

16-8760 20-166 

116 

2 

Mr 

81#OS7 

8 

Ap 29 

•00 

5 

My 

29 

•44 

6 

Je 

27 

•97 

1 

Jl 

27 

•60 

8218 

174 

89 

15M 

•2576 

5-4843 ] 

L6*812 

117 

6 

Mr 

20t 

•74 

1 

Ap 10 

•27 

2 

My 

18 

•80 { 

4 

5 

Jo 

Jl 

17 

16 

•83 

•86 

7 

Au 

16 

•89 

8219 

175 

40 

15M 

•5164 

24-1232 

14-446 

118 

6 

Ap 

8 

•64 

7 

My 8 

•17 

1 

Je 

6 

•70 

8 

Jl 

6 

•23 

4 

Au 

0 

•76 

8220 

170 

41 

15M 

•7761 

18‘2815 

10-008 

119 

8 

Mr 

29 

•01 

4 

Ap 27 

•54 

0 

My 

27 

•07 

7 

Je 

25 

•60 

2 

Jl 

250 

•13 

8221 

177 

42 

15M 

•0389 

2*8398 

6-7G0 

120 

7 

Mr 

17 

37] 

1 

3 

Ap 15 

My 15 

•90 

•43 

4 

Je 

18 

•90 

6 

Jl 

ISO 

•60 

1 

Au 

12 

•08 

8222 

178 

43 

15M 

*2926 

20-9787 

4*898 

121 

6 

Ap 

5 

*27 

“7 

My 4 

•80 

2 

Je 

3 

.88 

3 

Jl 

2# 

•80 

6 

An 

1 

•89 

3228 

179 

44 

16M 

•5514 

10*0870 

1*061 

122 

3 

Mr 

25 

•G4 

5 

Ap 24 

•17 

6 

My 

230 

.70 

1 

Je 

22# 

‘28 

2 

Jl 

21 

•70 

3224 

180 

45 

16M 

•8101 

28*7259 

26-789 

123 

2 

Ap 

13 

54 

4 

My 130 

•07 

5 

Jo 

11 

•(50 

7 

Jl 

11 

•18 

1 

Au 

9 

•G6 

8225 

181 

46 

16M 

•0689 

17’8842 

22*890 

124 

6 

Ap 

1 

•90 

1 

My !• 

*43 

2 

My 

80 

•96 

4 

Jo 

29 

•49 

6 

Jl 

29 

•02 

8226 

182 

47 

16M 

*3277 

6-9426 

19*053 

125 

4 

Mr 

220 

•28 

6 

Ap 20# 

•80 

7 

My 

20 

• 33 ] 

1 

[» 

Je 

Jl 

18 

18 

•8G 

*89 

4 

Au 

10 

•92 

8227 

183 

48 

15M 

•6864 

25-6814 

17*176 

126 

3 

Ap 

10# 

*17 

4 

My 9 

•70 

6 

Je 

8 

•28 

7 

Jl 

7 

•76 

2 

Au 

6 

•29 

3228 

184 

49 

15M 

•8462 

14-0897 

13*344 

127 

7 

Mr 

80 

•63 

2 

Ap 29 

•OG 

8 

My 

28 

•00 

5 

Jo 

27 

•18 

6 

Jl 

26 

•66 

8229 

185 

60 

16M 

•1039 

3-7980 

9 501 

128 

4 

Mr 

18 

•90 

6 

Ap 17 

•43 1 

'7 

2 

My 

Je 

10 

15 

•00 

49 

4 

Jl 

16 

•02 

5 

An 

18 

•56 

8230 

186 

61 

15M 

*8627 

22’4309 

7 684 

129 

8 

Ap 

6 

•80 

6 

My 6 

•38 

‘6 

Je 

4 

•80 

1 

Jl 

0 

•89 

2 

An 

2 

•93 

8281 

187 

62 

15M 

•6214 

11*5462 

3791 

130 

1 

Mr 

27 

17 

2 

Ap 25 

•70 

4 

My 

25 

•28 

5 

Jo 

28#0’76 

7 

Jl 

23 

•29 

8232 

188 

58 

15M 

•8802 

6-6586 

27'608 

131 

[! 

Mr 

Ap 

16 

15 

‘63 

•06 

1 

My 14 

•69 

3 

Je 

189012 

4 

Jl 

12 

•66 

6 

Au 

11 

•t9 

8288 

189 

54 

16M 

•1389 

19*2923 

25*686 

132 

4 

Ap 

8 

•43 

6 

My 2 

•96 

7 

Je 

1# 

•49 

2 

Jl 

1 

•02 

8 

Jl 

80 

•66 

8234 

190 

65 

15M 

*8977 

8*4006 

21794 

133 

1 

Mr 

23 

•80 

3 

Ap 220 

'88 

4 

My 

21 

•86 

C 

Je 

20 

•89^ 

[1 

Jl 

Au 

19 

18 

•92 

•45 

8285 

191 

66 

16M 

•6665 

270896 

19 927 

134 

7 

Ap 

llfO*70 

2 

My 11 

•23 

8 

Je 

9 

•76 

6 

Jl 

9 

•29 

6 

An 

7 

•82 

8286 

192 

67 

15M 

9152 

16-1478 

16 084 

185 

5 

Ap 

l#O‘06 

0 

Ap 80 

•69 

1 

My 

80 

•12 

2 

Je 

28 

•06 

4 

Jl 

28 

•18 

8237 

198 

58 

15M 

•1740 

6-25G1 

12*241 

136 

2 

Mr 

20 

•43 

8 

Ap 18 

•96 

5 

My 

18 

•49* 

[I 

Jo 

Jl 

17 

16 

•02 

•66 

8 

Au 

150 

•08 

323A 

194 

59 

15M 

•4827 

23*8950 

10*875 

187 

1 

Ap 

8 

•83 

2 

My 7 

•86 

4 

Je 

0 

•39 

5 

Jl 

5 

•92 

7 

Au 


*46 

8289 

195 

60 

15M 

•6915 

18*0088 

6*532 

138 

5 

Mr 

28 

*69 

7 

Ap 27 

•22 

1 

My 

26 

•76 

3 

Je 

25 

•20 

4 

Jl 

240 

•82 

8240 

196 

61 

16M 

•9602 

2*1116 

2*689 

189 

8 

Mr 

18 

•06 1 

[« 

Ap 16 

My 16 

•69 

•12 

7 

Je 

14 

*65 

2 

Jl 

14 

•18 

8 

Au 

12 

•71 

3241 

197 

62 

ISM 

•2090 

20*7606 

0-822 

140 

1 

Ap 

4 

•06 

3 

My 4 

•49 

6 

Je 

80 

•02 

G 

Jl 

s# 

•65 

1 

Au 

1 

•06 

8242 

198 

63 

16M 

•4678 

9*8689 

24*684 

141 

6 

Mr 

25 

•88 

7 

Ap 28 

•80 

2 

My 

230 

•89 

8 

Je 

21# 

•92 

6 

Jl 

21 

*46 

3248 

199 

64 

1511 

•7266 

28*4977 

22-667 

142 

6 

Ap 

18 

•22 

6 

My 12§0‘76 

1 

Je 

11 

•28 

2 

Jl 

10 

•82 

4 

Au 

9 

•86 

3244 

8245 

200 

201 

65 

66 

16M 

15M 

*9663 

*2140 

17*6060 

6*7148 

18825 

14*982 

143 

144 

2 

6 

Ap 

Mr 

K> 

210 

•69 

•96 

4 

1 

My 2# 
Ap 20# 

•12 

‘49 

5 

3 

My 

My 

81 

20 

•66 

•02 

7 

[S 

Je 

Je 

Jl 

JIO 

18 

18 

•18 

•66 

•08 

1 

7 

Jl 

An 

29 

16 

•71 

•61 

8246 

202 

67 

15H 

*6028 

26*8582 

18*116 

145 

6 

Ap 

9 

•86 

7 

My 9 

•89 

1 

Je 

7 

•92 

8 

Jl 

7 

•45 

4 

Au 

5 

*98 

8247 

208 

68 

16 M 

•7615 

14‘4616 

9*272 

146 

8 

Mr 

80 

•22 

4 

Ap 28 

•76 

6 

My 

28 

•28 

7 

Je 

26 

•81 

2 

Jl 

26 

•84 

8248 

204 

69 
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•0208 

3*5698 

6*480 

147 

7 

Mr 

19 

•59 

[1 

Ap 18 
My 17 

*12 

*06 

5 

Je 

16 

•18 

6 

Jl 

160 

•71 

1 

Au 

14 

*24 

8249 

205 

70 

16M 

•2701 

22*2087 

8‘563 

148 

6 

Ap 

6 

•49 

1 

My 6 

•02 

2 

Je 

4 

•55 

4 

Jl 


5 

An 

2 

•61 

8260 

206 

71 

18M 

•5878 

11*3170 

27*276 

149 

8 

Mr 

26 

•85 

5 

Ap 26 

•88 

6 

My 

24 

•92 

1 

Je 

23i0'15 

2 

Jl 

22 

•98 

8251 

207 

72 

loM 

•7960 

0 4253 

28*432 

150 

[1 

Mr 

Ap 

16 

14 

•22 

•75 

4 

My 14 

•28 

5 

Je 

12# 

•81 

7 

Jl 

12 

*84 

1 

Au 

10 

*87 

8252 

208 

73 

16M 

•0658 

19-0041 

21*565 

151 

1 

Ap 

4 

*]2 

1 

My 80 

66 

8 

Je 

2 

•18 

4 

Jl 

1 

*71 

6 

Jl 

31 

*24 

8253 

209 

74 

15M 

•8141 

8*1724 

17-728 

152 

4 

Mr 

28 

•49 

6 

Ap ssfO'oa 

7 

My 

21 

•85 

2 

Je 

20 

*08 1 

'8 

6 

Jl 

Aq 

19 

18 

•61 

•14 

8254 

210 

75 

16M 

•6728 

26-8118 

16‘850 

153 

3 

Ap 

11#0'38 

4 

My 10 

•91 

6 

Je 

9 

•44 

7 

Jl 

8 

•98 

2 

Au 

7 

•61 

3255 

211 

76 

16&1 

•8816 

169190 

12 018 

154 

7 

Mr 

81# 

•75 

2 

Ap 80 

•28 

8 

My 

29 

•81 

6 

Je 

28 

•84 

6 

Jl 

27 

•87 

3256 

212 

77 

16M 

•0904 

6*0279 

8170 

155 

6 

Mr 

31 

•12 

6 

Ap 19 

•65 1 

[2 

My 

Je 

19 

17 

•18 

•71 

4 

Jl 

17 

*E4 

6 

Au 

160 

•77 

8257 

218 

78 

16M 

•8401 

28*6668 

6-304 

156 

4 

Ap 

8 

•02 

5 

My 7 

•65 

7 

Je 

6 

•08 

1 

Jl 

6 

•01 

8 

Au 

0 

•14 

8258 

214 

79 

15M 

•6079 

12*7761 

2401 

157 

1 

Mr 

28 

•38 

2 

Ap 26 

•91 

4 

My 

26 

•44 

5 

Je 

24# 

*97 

7 

Jl 

24 

•60 

8259 

215 

80 

1651 

8666 

1*8834 

20*178 

158 

6 

Mr 

17 

•76 

[1 

Ap 16 
My 16 

•28 

•81 

8 

Je 

140 

•34 

4 

Jl 

18# 

•87 

6 

Au 

12 

•40 

8260 

216 

81 

16M 

a254 

20*6223 

24*306 

159 

4 

Ap 

6 

•65 

6 

My 5 

•18 

7 

Je 

SO 

•71 

2 

Jl 

8 

•24 

8 

Au 

1 

•77 

8261 

217 

82 

16M 

•8841 

0*6806 

20*468 

160 

2 

Mr 

26 

*01 

8 

Ap 28 

•54 

6 

Mj 

r23tO'07 

6 

Je 

21 

•61 

1 

Jl 

21 

•14 

8262 

213 

83 

15M 

•6429 

28*2696 

18*596 

161 

7 

Ap 

12 

•91 

2 

My 12# 

•44 

8 

Je 

10 

•97 

6 

Jl 

10 

•60 

7 

Au 

9 

•08 
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from 1 B.C. to A.S. 500(8&vya 8lda]i8nto)*~<;o)if. 


Asvina. Kirttika. Uar^aslrsha. Pauolia. A,». Ua^ha. A.D. PhMyuna. Chaitra. 


Week-daj 

Month. 

te 

Q 

Fraction. 

Week-day 

Month. 

K 

04 

q 

d 

0 

t 

2 

Eh 

^5 • 
1 § 

p 

F Faction. 

Week-day 

Month. 

fe* 

P 

Fraction. 


Week-day. 

Month, 

5* 

p 

Fraction. 


S' 

3 5 

flD g 

a o 

P 

F Faction. 

2 5 

o a 

P 

Fraction. 

4 S 

12 

•40 

6 0 

11 

•93 

1 N 

10 

•46 

1 D 

9 

99 

10 

8 Jr 

8 

52 


6 P 

7 

■05 

G Ml 

• 8 

•58 

1 B 1 

6 An 22 

•70 

•13 

8 0 
7 8 

1 

20 

'29 

*G6 

4 0 
2 0 

80 

20 

•82 

•19 

6 N 

3 y 

29 

18 

•86 

•72 


7 T) 
6 D 

280 

180 

‘89 

26 

11 

2 Jr 
6 Jr 

279 

16 

•42 

•78 

8 P 

1 P 

25 

15 

•95 

■81 

5 S 

9 

•03 

6 0 

8 

•66 

1 N 

7 

•09 

2 D 


•02 

13 

4 Jr 

5 

•16 

Am 

5 P 

3 

•68 

7 Mr 

6 

21 

2 Au 29 

•40 

8 8 

27 

•93 

5 0 

27 

*4C 

G y 

25% 

•99 


1 D 

25 

52 

1 A 

8 Jr 

24 

•05 

4 P 

22 

58 

1 8 

17 

•29 

2 0 

160 

•82 

4 If 

n% 

•85 

6 D 

14 

•88 

15 

7 Jr 

13 

42 

AW 

1 P 

11 

*96 

8 Mr 18 

•48 

5 8 6 

8 An 26 

•66 

*08 

7 0 
4 8 


•19 

•56 

1 N 
6 0 

24 

•72 

•09 

3 D 

7 y 

4 

22 

•26 

02 

16 

4 Jr 
2 D 

2 

22 

•78 

•15 

17 

6 P 

8 Jr 

1 

20 

•81 

•68 

7 Mr 
5 F 

1 

19 

84 

■21 

1 s 

13 

•92 

a 0 

18 

■46 

4 N 

11 

•99 

6 D 

a 

•62 

18 

1 Jr 

10 

05 


2 P 

80 

•68 

4 Mr 10 

•10 

6 B 

3# 

•29 

7 0 

2 

•8i 

2 y 

1 

•35 

3 y 

80 

•88 


5 D 

30 

•41 

19 

6 Jr 

23^ 

94. 

1 P 

27 

48 

3 Ad 

L 23 

•66 

6 8 

22 

•19 

6 0 

21 

•72 

1 y 

20 

•25 


2 D 

19 

78 

20 

4 Jr 

18#0-31 

6 P 

16 

•84 

2 8 

10 

•60 

4 0 

10 

•09 

6 N 

8 

•02 

7 D 

8 

•15 

21 

1 Jr 

6 

•08 


8 P 

6 

•21 

4 Mr 

0 

74 

< An80 

•92 

1 8 

29 

*45 

2 0 

28 

•98 

4 y 

270 

•62 


6 D 

27 

•06 

22 

7 Jr 

25 

•58 

2 P 

24 

•11 

i An 20 

•29 

\7 0 
16 8 

18 

18» 

*85 

•82 

MargasXr* 
sha KshayA. 

1 N 

160 

•88 


8 D 

16 

•41 

23 

4 Jr 

14 

*94' 

fo P 
U Mr 

13 

15 

•47 

‘OC 

8 8 

8 

•19 

4 (.) 

7 

•72 

6 y 

6#025 

7 D 

$ 

78 

24 

2 Jr 

4 

•81 


8 P 

2 

*84 

5 Mr 

3 

37 

7 Au 27 

•66 

2 8 

26 

•09 

8 0 

25« 

•62 

6 y 

24 

•15 


6 D 

28 

•68 

25 

1 Jr 

22 

21 

2 P 

20 

74 

6 8 

160 

*45 

7 0 

14 

‘98 

2 y 

13 

•51 

4 D 

18 

*04 

26 

5 Jr 

11 

•58 


7 P 

10 

11 

I Mr no 

•64 

8 8 

1 Au 

4fQ*82 

1 25iOi9 

6 0 

2 B 

4 

28 

•35 

72 

6 N 

4 0 

2 

23 

•88 

•25 

1 D 

6 y 

2 

21 

•41 

•78 


2 D 

7 D 

31 

21 

94 

•81 

27 

28 

4 Jr 

1 Jr 

80 

19 

•47 

•84 

6 Mr 
8 F 

10 

18 

•00 

87 

7 8 

12 

•08 

1 0 

11 

•62 

3 y 

10 

•15 

4 0 

9 

•68 

29 

0 Jr 

80 

•21 


7 P 

6# 

74 

2 Mr 

8 

•27 

4 8 

1 

•45 

5 S 

80 

•98 

7 0 

30 

•61 

2 N 

29 

•04 


8 D 

280 

•57 

30 

5 Jr 

27% 

•10 

6 P 

25 

64 

1 Au 

21 

•82 

3 8 

20 

*36 

4 0 

19 

•88 

6 N 

18 

•41 


7 D 

170 

*94 

31 

2 Jr 

10 

•47 

4 P 

15 

■00 

7 8 

9 

•72 

2 0 

9 

•26 

8 y 

7 

•78 

5 D 

7 

•31 

32 

6 Jr 

5 

•84 


1 P 

4 

•37 

2 Mr 

4 

•90 

8 An 29 

•08 

0 8 

27 

•01 

1 0 

270 

•14 

2 N 

25# 

•68 


4 D 

25 

•21 

33 

5 Jr 

28 

74 

7 P 

22 

•27 

8 8 

16 

•98 

6 0 

160 

•61 

7 y 


•04 

1 D 

14 

•67 

34 

8 Jr 

18 

*10 


4 P 

11 

•68 

C Mr 13 

*16 

I 8 

G 

•35 

2 0 


•88 

4 N 

4 

•41 

5 D 

a 

•94 

35 

7 Jr 

2 

•47 


2 F 

1 

•00 

3 Mr 

2 

•63 

6 An 26 

•72 

7 8 

25# 

•26 

1 0 

24 

•78 

8 y 

23 

•81 


4 D 

22 

•84 

36 

6 Jr 

21 

•87 

7 P 

190 

•90 

4 8 

ise 

•61 

6 0 

18 

•14 

7 y 

11 

•67 

2 D 

11 

•20 

37 

8 Jr 

9 

•74 


6 P 

SO 

•27 

G Mr 

9 

•80 

1 8 

m 

•98 

8 0 

2 

•61 

6 y 

1 

•04 

6 y 

30 

•57 


1 D 

80 

•10 

38 

2 Jr 

28*068 

4 P 

27 

*16 

« An 23 

•86 

7 8 

21 

•88 

2 0 

21 

•41 

3 N 

19 

•94 


5 D 

19 

•47 

39 

7 Jr 

isr 

•00 

1 F 

16 

•68 

6 8 

11 

•24 

6 0 

10 

•78 

1 y 

9 

•81 

2 D 

80 

•84 

40 

4 Jr 

7 

•87 


5 P 

5 

•90 

7 Mr 

6 

48. 

2 An 80 

•61 

4 8 

29 

•14 

6 0 

28 

•67 

7 y 

270 

•20 


1 D 

2G 

78 

41 

8 Jr 

25 

•26 

4 P 

2.3 

•SO 

Fc An 19 

Ll B 18 

•98 

•61 

8 0 

18 

•04 

Uirgailr- 

•ha Kihapa. 

4 y 

iGfosr 


6 D 

16 

•10 

42 

7 Jr 

14 

•63 1 

'2 P 18 

a Mr U 

•10 

69 

5 8 

7 

•88 

7 0 

7 

•41 

1 y 


•94 

3 D 

6 

•47 

43 

6 Jr 

4 

•00 


G F 

2 

68 

1 Mr 

4 

*08 

8 Au 28 

•24 

4 8 

260 

*77 

6 0 

26 

•30 

7 y 

24 

*84 

2 D 

24 

•87 

44 

3 Jr 

22 

•90 

6 P 

21 

VII 

43 

2 8 

150 

•14 

8 0 

14 

•G7 

6 y 

18 

•20 

6 D 

12 

•73 

45 

1 Jr 

11 

•26 


2 P 

9 

•79 

i Mr no 

82 

6 S 4fO-Sl 
SAn24# -88 

1 0 

6 S 

4 

28 

•0* 

•41 

2 y 

6 0 

2 

22 

*67 

•94 

4 D 

1 y 

2 

21 

•10 

•47 


6 D 

8 D 

81 

21 

•63 

•00 

46 

47 

7 Jr 
4 Jr 

30 

190 

•10 

•53 

1 P 

6 P 


•09 

•06 

8 B 

12 

•77 

4 0 

12 

•80 

5 y 

10 

•88 

7 I) 

10 

•86 

48 

1 Jr 

80 

•90 


8 P 

70 

•48 

4 Mr 

7 

96 

7 8 

1 

•14 

1 S 

80 

•07 

8 0 

80 

•20 

4 y 

28 

•73 


6 D 

280 

•26 

49 

7 Jr 

26 

•79 

2 P 

25 

•32 

4 An 21 

•61 

7 S 

20 

•04 

7 0 

19 

•87 

2 y 


•10 


3 X) 

17 

•63 

50 

5 Jr 

18 

•16 

6 P 

14 

•09 

B 8 

9 

•40 

4 0 

8 

•94 

6 y 

70 

•47 

1 D 

7« 

•00 

51 

2 Jr 

5 

•58 


4 P 

4 

•06 

5 Mr 

5 

59 

7 Au 29 

•77 

2 8 

28 

•80 

8 0 

370 

•88 

6 y 

26f 

■80 


6 D 

25 

•89 

52 

1 Jr 

24 

•42 

2 F 

22 

•90 

0 8 

16 

•67 

1 0 

160 

•20 

2 y 

14 

•78 

4 D 

14 

•20 

53 

5 Jr 

12 

•79 


7 F 

U 

•82 

1 Mr 12 

•85 

4 8 

G 

•04 

6 0 

6 

*67 

7 y 

4 

•10 

1 D 

a 

•68 

54 

3 Jr 

2 

•16 


4 Jr 

31 

•69 

G Mr 

20 

•22 

1 Au 260 

•40 

2 8 

24% 

•98 

4 0 

24 

•40 

6 N 

23 

•00 


7 D 

22 

•63 

55 

2 Jr 

21 

•00 

3 F 

190 

•59 

7 8 

!<• 

*80 

1 0 

13 

•83 

8 y 

12 

•86 

4 D 

11 

*89 

56 

6 Jr 

10 

•42 


7 P 

8#0-e« 

2 Mr 

9 

•48 

4 8 

2 

•67 

6 0 

2 

•20 

7 0 

81 

•73 

2 y 

80 

•20 


3 D 

29 

•79 

57 

6 Jr 

28# 

•32 

0 P 

26 

‘85 

2 Au 28 

•04 

8 B 

21 

•67 

6 0 

21 

•10 

6 y 

19 

•68 


1 D 

190 

•10 

58 

2 Jr 

17 

•69 

4 F 

16 

•22 

7 8 

10 

•98 

2 0 

10 

•46 

8 y 

8 

•99 

6 D 

80 

•52 

59 

7 Jr 

7 

•06 


1 P 

6 

•59 

3 Mr 

7 

•12 

5 An 81 

•80 

6 S 

29 

•88 

1 0 

29 

•36 

2 y 

270 

•89 


4 B 

27 

•42 

60 

6 Jr 

25 

•95 

7 P 

24 

•84 

’2 AulD 

4 8 18 

•07 

•20 

6 0 

17 

•78 

7 N 

16 

•26 

1 B 

16 

•79 

61 

8 Jr 

14 

*82 


4 P 

12 

•85 

6 Mr 14 

•88 

'1 S 

7 

•56 

8 0 

70 

■10 

4 y 

6 

•08 

6 D 

6 

•16 

62 

7 Jr 

3 

*69 


2 P 

2 

•22 

8 Mr 

8 

76 


fot tibhil by Brahma siddh&nU add algebraically — 02 to the above* 
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WBL* II.— NBW MOONS AND ECLIPSIS 

xx.-Hlttl«r y»n m* »*w 


i 

i 

'« 

u 


e 

0 

IB 

B 

1 


Com- 

mftBCO- 
ment of 
solar 
yeaf. 




84 


1% 
5 Sf 

§4 


0 

fl 

0 . 
*5 K 


i;^ 


S 

.9 

I 

9 

S. 

|i 


Taii&kU. 


a 8 

ss 


6d 

87 

88 

80 

90 

91 
02 
98 

94 

95 

96 

97 

98 


8263 219 

8264 220 

8265 221 

8266 222 

8267 228 

8268 221 

8269 225 

8270 226 

8271 227 

8272 228 

8278 229 
8274 280 

8276 281 

3276 282 
8277 288 

8278 234 99 

8279 286 100 
8280 286 101 

8281 287 102 

8282 288 108 

8283 289 104 

8284 240 106 
3285 241 106 

8286 242 107 

8287 248 108 
8268 244 109 

8280 246 llO 
8290 246 111 
3291 247 112 

8292 248 118 
8298 249 114 

8294 250 115 

3205 251 116 

8296 262 117 

8297 253 118 

8298 254 119 

8299 255 120 

8800 256 121 
3801 257 122 

8802 258 123 

8808 259 124 
8304 260 125 

8806 261 126 
3806 262 127 

8807 268 128 

8808 264 126 
8309 265 180 

8810 266 181 

3811 267 182 
8312 208 183 

3318 269 184 

3814 270 185 

8815 271 186 

8816 272 187 


15M 

16M 

15M 

15M 

IBM 

16M 

IBM 

15M 

15M 

16M 

15M 

16M 

16M 

16M 

15M 

IBM 

16M 

ICM 

IBM 

IBM 

ICM 

16M 

IBM 

15M 

lOM 

16M 

IBM 

15M 

16M 

16M 

IBM 

loM 

16M 

16M 

IBM 

IBM 

16M 


•9016 17’3778 1 4-764 
•1604 6-4801 10-911 
•4192 26-1250 9-044 


16M 

16M 

IBM 

ICM 

16M 

IBM 

16M 

lOM 

16M 

IBM 

ICM 

16M 

16M 

IBM 

16M 

16M 

16M 


•0779 14-2883 6-201 
•9867 3-8410 1*869 

•1954 21-9806 27-047 
•4542 11-0888 23-204 

•7129 0-1971 19-801 
•9717 18 8869 17-494 
•2305 7-9442 13652 

•4892 26-6831 11*785 
•7480 15-6914 7*942 

•0067 4-7997 4-099 

•2665 28-4386 2*283 
*5242 12*54(59 26*946 

•7830 1-6552 22*102 
•0417 20-2941 20-286 
•3005 9-4024 16*892 

■6698 28*0418 14'620 
•8180 17*1496 10-688 

•0768 6-2679 6-840 

•8856 24-8968 4*978 
•6948 14*0051 1*180 

•8680 3-1184 24-842 

•1118 21-7522 22-970 
•8706 10-8005 19*183 

•6298 29 4994 17-266 
•8881 18-6077 18-423 
•1468 7-7160 9-581 

•4056 26-8549 7*714 
•6648 16-4682 8-871 

•9281 4 5715 0-028 

•1819 28-2104 26-716 
•4406 12-3187 21*873 

•6994 1*4270 18*031 
•9681 20*0659 16104 
•2169 9-1742 12*321 

•4756 27-8181 10*454 
*7844 16-9214 6*612 

•9932 6-0297 2 709 

2619 24*0686 0-902 
•5107 18*7709 24614 

•7694 2-8852 20-771 
•0282 21-5240 18*904 
•2869 106828 16'062 

•5467 29-2712 18*196 
•8044 18*8795 9*852 

•0682 7*4878 6-509 

*3220 26*1267 8'648 
•5J|p7 lB-2850 27*855 

•8896 4*3488 28-612 

•0982 22*9822 21-645 
•3570 12-0905 17-802 

•6157 1*1988 18 960 


I 

*58 

•c 

M 

Q 

A-S. 

168 

163 

164 

165 



■? 


1 i 


I 


0 

^ » 


K 

« 

a 


i 

I 


a 

1 § 


6 Ap 20 ■2® 6 My 1# '81 I My 81 
2 to 220 

3 My 9 
7 Ap28 


1 Ap 9 
6 Mr 39 


•54 

•91 


166 

167 

168 

166 

170 

171 

178 

173 

174 

178 

176 

177 

178 

179 

180 
181 

188 

183 

184 

185 

186 
187 

186 

189 

190 

191 
198 

198 

164 

165 

196 

197 

198 

199 
800 

201 

808 

803 

804 

805 
206 

807 

808 

809 

810 
811 

818 

818 

814 


8 Mr 19 


2 Ap 7 

6 Hr 26 
f8 Mr 15 
l6 ApU 

2 Ap 3 

7 Mr 24 

6 Ap 11 

8 Mr 81 

7 Mr 20 

0 Ap 8 

4 Mr 28 

1 Mr 17 
7 Ap 6 
4 Mr 25 


•28 

18 

•54 

•91 

*44 

•81 

-17 

-07 

‘44 


•07 4 Ja 7 
•44 1 My 27 

7 Je 16 

•71 5 Je 6 
•07 2 My 24 

•97 1 Je 12 


•84 2 Je 29 
19 
18 

•60 '’e 31 7 
•97 8 Je 26 


'0« « vfj ' 

«(;ir 


-87 

•24 

•77 

•14 


•40 

•80 

•07 

•08 


•81 

*70 

*07 

•44 

•84 


8 Ap 120 6 My 

10 ^ '' ’ 


7 Ap 
5 Mr 22 

4 Ap 10 

1 Mr 29 

5 Mr 18 

4 Ap 5 

2 Mr 27 
re Mr 16 
[l Ap 14 

6 Ap I 

2 Mr 280 

1 Apll 
6 Mr 81 

3 Mr 20 

2 Ap 8 

6 Mr 28 

4 Mr 17 

3 Ap 5 

7 Mr 28 

6 Ap 180 
8Ap !• 

1 Mr 220 

G Ap 9 

4 Mr 80 

1 Mr 18 
7Ap 6 
4 Mr 26 

8 Ap 14 
1 Ap 30 
6 Mr 280 

4 Ap 11 

1 Mr 81 

6 Mr 20 

5Ap 8 

2 Mr 28 

215 6 Mr 17 


14 Ap 17 
18 My 17 
8 My 6 
1 Ap 26 

G My ISO 
4 My SfO'-’A 5 ^ 

1 Ap 22tO‘70 8 My 22 

7 Mt 10 "GO 2 Je 9 
•97 G My 29 

'8«[5 Je^ 17 
•2S 2 Jo 6 
•GO 7 My 26 

•W 6 Jo 140 
•87 8 Jo 80 
•23 7 My 23t 
•j3 6 Je 10 
•60 


•87 2 Jl 160 

6 Jl 4§0’' 
4 Je 28« •: 


4 Ap20 
2 Ap 19 

1 My 8 

5 Ap 26 
f2 Ap 15 
[4 My 15 

I My 4 

•70 6 Ap24 


•24 
-60 

•50 
•87 

•24 

•13 3 Jl 
•50 


1 Au 3 
5 Jl 22 


;i My 1 
•88 6 Ap 2C 

•28 5 My 9 
•80 8 Ap 28 
r7 Ap 17 
[2 My 17 
•88 C My 6 
8 Ap 26 


76 

•13 

•60 

•03 

•89 


4 My 31 
1 My 20 

7 Je 8 
4 My 27 

8 Je 15 
7 Je 4 


•28 

•60 

•13 

•50 

•86 


•76 5 My 250 
2 My 18#0'®6 ^ ^2 

7 My 8#O'0J 1 ^ 

4Ap22# 


•87 

•40 

-76 

•18 

•08 

-40 

•76 

•66 

•08 

40 

•29 

•66 

•50 

•92 

•29 

*19 

•56 


8 Jl 12 
7 Jl 1 
4 Jo 20 
8 

1 Je 28 

6 Jl 16 

4 Jl 0 

1 Je 240 

7 Jl !&• 
4 Jl 2 

2 Je 22 


1 Jl 10 

5 Je 29 
[2 Je 18 
i4Jl 18 

1 Jl 7 

6 Je 26 


5 Jl 15fO‘09 


4Jl 29 
8 Au 17 

.. 7 Au 5 
•60 5 Jl 260 

•40 8 Au 18 

•77 
18 

4 An 10 

1 Jl 80 
[6 Jl 20 
[7 Au 18 

6 Au 7 

2 Jl 27 

1 An 160 

5 An 4A 
8J1 24# 

2 Au 12 
0 Au 1 
8 Jl 21 

2 Au 8 

7 Jl 29 

5 Aul6 

8 Au 60 '36 
7Jl 250 *7» 

6 Au 18 


•08 
•40 
•77 I 
•66 
‘08 

'93 

*80 

•06 

•66 

•98 

•29 

‘19 

•56 

•98 

•46 

•82 

•19 


•8a 

•66 

-56 


-88 

•19 

•50 

*46 

•88 

•19 

•09 

•46 

‘82 

•72 

•09 

•99 


•89 5 My 21 


2 Jl 4# 

6 Je 28 

5J1 11 
8 Jl 1 

7 Je 20 


8 Au 2 
1 Jl 28 

7 Au 10 

4 Jl 30 
ri Jl 19 
1 3 An 18 


•62 

•99 

•85 

•25 

•62 

■98 

•62 


•76 

.13 

•49 

•89 


•76 


3 My 11 

7 Ap29 

5 Ap 19 

8 My 7 
1 Ap27 

{7 My 16 
•02 7 My 4 
•89 1 Ap 280 

•29 7 My 12 
•66 5 My 1 

-02 2 Ap 20 


■92 1 My. 9 
•29 6 Ap 28 

'^*^[4 My 16 

2 My 6 
6 Ap26 

6 My 14f I 
2 My 2# 

7 Ap22 
„ 6 My 10 

•«2 8 Ap80 

•18 7 Ap 18 

•08 6 My 7 
•46 8 ApIG 
«[■«!? 


•56 

•92 

•82 

•18 

•66 

•46 


My 16 


*29 

4 Je 9 

*82 

6 Jl 

9 

•86 

7 An 7 

•88 

•60 

2 My 29 

*19 

8 Je 27 

■72 

Jl 27 

25 

•02 [ 

6 My 18 

1 Je 17 

*56 

•09 

8 Jl 16 

•62 

4 An 16 

15 

L 

92 

6 Je 6 

•46 

6 Jl 

60 

98 

1 An 4# 

51 

•29 

2 My 26 

■82 

4 Jo 

260 

•85 

6 Jl 24# 

86 

•66 

1 Je 180 

*72 

8 Jl 18 

•26 

4 Au 11 

78 

*19 

-55 

6Je 3 

*08 

7 Jl 

2 

.62 

2 Au 1 

15 

•92 

3 My 28# 

*46 

4 Je 

21 

•91 

6J1 21 

51 

-82 

2 Jo 11 

•86 

8 Jl 

10 

*88 

6 Au 9 

41 

•19 

6 My 80 

•72 

1 Jo 

29 

•25 

2 Jl 28 

•78 

•55 

4 My 20 

•08- 

'6 Je 
L7 Jl 

18 

18 

•14 

•61 

1 Au 160 

■6« 

45 

•82 

2 Je 7 

7 My28 

•'98 

*85 

4 Jl 

1 Je 

7 

26 

•61 

88 

6 Au 60 

8 Jl 26iC 

‘0( 

)41 

*18 

6 Je 15 

•26 

7 Jl 

H# 

*78 

2 An 18 

•8] 

*72 

•08 

3 Je 40 

'61 

5 Jl 

4 

•14 

6Aa 2 

•6^ 

‘45 

7 My 24i0'98 

2 Je 

23 

•51 

4 Jl 28 

•0^ 

) *71 

6 Ja 12 
4Ja 1 

•88 

•24 

1 Jl 
5 Je 

12 

80 

•41 

•78 

2 Au 10 

7 Jl 80 

*9 

‘8 

•08 

1 MyJl 

*61 

f8 Je 
U Jl 

20 

19 

•14 

•07 

6 Aul8 

•2 

*08 

7 Jp 9 

•61 

2 Jl 

9 

•04 

8 Au 7 

•5 

•86 

4 My 29 

•88 

6 Je 

28 

•41 

7 Jl 27 

‘9 

•71 

(2 My 18 
Is Je 16 

*24 

■77 

5 Jl 

160 

•80 

6 Au 149 

•8 

*61 

1 Ja G 

•14 

2 Jl 

«Q 

1 -67 

4Au 4# 


•98 

6 My 26 

•61 

7 Je 

1 260 

1 -04 

1 Jl 24 

•1 

•84 

•88 

4 Je 14# 

•41 

5 Jl 

13 

•94 

, 7 AnW 

•i 


• Endinf moment of tithii w« the lame for Arya and Borya alddUnti 
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from 1 B.C. to 500 A.D. (Surya liddk&iita)*— rant. 


AivUia, Kirttika. K&rgaclnlia. Fauslia. A.D. X&yha. A.D. PhAlHuna. Chaitra. 


CB 

M 5 
0 a 

o 0 

K 

«S 

Q 

Fracfeioa. 

ts 

y X 

9 a 

t® ® 

^ a 

K 

9 

Q 

Fraction. 

Week-da] 

Month. 

Day, 

Fraction. 

Week-da j 
Month. 

P 

Fraction. 


X ts 

^ g 

s* 

Q 

Fraction. 


a 

s g 

K 

rt 

P 

Fi action. 

i-i 

CD 

V 

m 

$ 

J; 

Month. 

p 

0 

•.» 

0 

9 

U 

b 

6 Au27 

•98 

7 S 

2CO 

•46 

1 0 

26 

•99 

8 N 

24 

•52 


5 D 

24 

•05 

83 

6 Jr 

22 

•68 

1 

P 

21 

•12 

4 S 

ir)#0'8® 

6 0 

15 

•86 

7 N 

18 

•89 

2 D 

18 

•42 

64 

8 Jr 

11 

•95 


5 F 

10 

•48 

7 

Mr 11 

•01 

2 8 

*9 

*20 

3 0 

3 

•73 

6 N 

2 

•26 

6 B 

1 

•79 


1 D 

81 

•82 

85 

2 Jr 

290 

85 

4 

F 

28# 

•88 

6 An 24 

•66 

1 8 

28 

09 

2 0 

22 

•62 

4 N 

21 

•15 


6 P 

20 

•69 

66 

4 Jr 

190 

•22 

1 

F 

17# 

75 

6 S 

12 

*46 

6 0 

11 

•99 

1 N 

10 

*62 

3 D 

10 

•05 

67 

4 Ji 

SO 

■BS 


6 F 

7 

•11 

7 

Mr 

8 

64 

2 8 

1 

•88 

4 0 

1 

•36 

6 0 

80 

*89 

7 N 

29 

•42 


1 P 

28 

•95 

68 

3 Jr 

27 

•48 

5 

F 

26 

•01 

7 Au21 

•20 

1 8 

19 

•78 

3 0 

19 

26 

4 N 

170 

•79 


6 B 

17# 

•82 

69 

7 Jr 

16 

•85 

2 

F 

14 

•38 

C 8 

9 

•09 

7 0 

8 

•62 

2 N 

70 

'16 

8 D 

6# 

•08 

70 

6 Jr 

5 

•22 


6 F 

3 

•75 

1 

Ml 

5 

28 

8 Au29 

•46 

4 S 

27 

•99 

8 C) 

270 

•62 

1 N 

26 

•05 


2 B 

26 

■68 

71 

4 Jr 

24 

•11 

5 

F 

22 

•64 

2 8 

17 

36 

8 0 

16 

•89 

6 N 

15 

•42 

6 D 

14 

•95 

72 

1 Jr 

18 

•48 


3 F 

12 

01 

4 

Mr 120 

64 

6 8 

60 

•72 

1 0 


•26 

2 N 

8 

79 

4 D 

3 

‘82 

73 

6 Jr 

1 

•85 


7 Jr 

81 

•38 

1 

Mr 

lO 

91 

4 An 260 

•09 

6 S 

24 

62 

7 0 

24 

•15 

1 N 

22 

•Oft 


3 D 

22 

•21 

74 

4 Ji 

20 

•74 

6 

F 

11#0'28 

2 S 

18 

•99 

4 0 

13 

•62 

6 N 

12 

•05 

7 I) 

11 

58 

76 

2 Jr 

10 

•11 


3 F 

B# 

•64 

6 

Mr 10 

•17 

7 S 

8 

•86 

1 0 

2 

•89 

5 N 

1 

'42 

4 N 

80 

•95 


0 D 

8(0 

•48 

76 

1 Jr 

29 

•01 

2 

F 

27 

•64 

4 Au22 

•72 

0 8 

21 

•26 

7 0 

20 

'78 

2 N 

19 

•82 


3 P 

180 

•85 

77 

6 Jr 

17 

•88 

0 F 

16 

91 

8 8 

10 

•62 

5 0 

10 

•15 

0 N 

8 

•08 

1 P 

seo-2] 

78 

2 Jr 

0 

•74 


4 F 

5 

27 

5 

Mr 

6 

80 

7 An 80 

99 

2 S 

29 

•62 

4 0 

29 

•05 

5 N 

27# 

*68 


7 B 

27 

•11 

79 

1 Jr 

25 

•04 

3 

F 

24 

•17 

'5 An 20 

6 8 18 

•86 

89 

1 0 

180 

•42 

2 N 

16 

•95 

4 D 

16 

•48 

80 

0 Jr 

16 

•01 


7 F 

18 

54 

2 

Mr 

14 

07 

4 8 

7 

•25 

5 0 

<>0 

78 

7 N 

5 

•31 

1 B 

4 

•84 

81 

8 Jr 

3 

•88 


4 F 

1 

•91 

fi 

Mr 

8 

•44 

1 An 27 
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iron 1 B.O. to ALD. 800 (S&ryo oiddUntOi)*— 


Kirin*. Krttito. MfaEoiiMho. P^uriia. A.D. Magha. A.D. Phalguno Chaitra, 
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Week-day 

•5 

0 

K 

4 

P 

Fraction. 

4 

V 

0 

A 

§ 

a 

08 

P 

a 

0 

i 

7 8 

12 

•08 1 0 

110 

•56 

N 

10# 

•00 4 

D 

9 

•62 

76 G Jr 

8 

16 

4 Au 31 

•40 5 8 290 
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•03 6 S 

8 

27 

19 8 N 6 

80 1 0 87 

•72 6 
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2 0 
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6 0 
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1 u 

A 
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8 0 
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•94 

4 0 

12 

•47 

6 N 

Hi 

•00 

7 B 

10 

•58 

22 

2 Jr 

9 

•06 

7 S 

2 

•30 

1 0 

10 

‘88 

2 0 

31 

86 

4 N 
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1 » 

k a 

n 

§ 1 . 

^ .M ^ 

g S g 
£ k a 

Sr 

p 

Fraction. 

Week-day, 

Month, 

a 

P 

Fraction. 

Week-day. 

Month. 

Day. 

Fraction. 

5 An 80 

*95 

7 B 

29 

48 

2 0 

29 

•01 

3 N 

27 

•64 

4 B 

18 

•84 

6 0 

IB 

37 

7 N 

10 

•90 

2 D 

16 # 0 ' 8 » 

2 B 

8 

21 

8 0 

7 

•74 

5 N 

6 

•27 

6 D 

5 

•80 

6 An 27 

•68 

1 8 

26 

•11 

3 0 

250 

*64 

4 N 

24 

17 

5 B 

15 

•47 

7 0 

16 #O 01 

1 N 

18 

•54 

8 D 

18 

•07 

2 S 

4 

•84 

4 0 

4#037 

6 N 

2 

•90 

7 1) 

2 

•43 

7 Aa 26 

•21 

1 8 

23§ 

•74 

8 0 

23 

•27 

4 N 

21 

•80 

6 S 

12 

•11 

7 0 

11 

•04 

2 N 

10 

•17 

3 D 

9 

•70 

8 B 

1 

47 

5 0 

1 

•00 

6 0 

30 

•58 

1 N 

20 

•07 

2 8 

20 

•87 

3 0 

19 

•90 

6 N 

18 

•43 

0 D 

17 

•96 

H B 

9 

74 

1 0 

9 

•27 

2 N 

7 

•80 

4 I) 

olP 

•33 

4 An 29 

•12 

5 S 

27 

‘64 

7 0 

27 

•17 

1 N 

260 

•70 

8 8 

17 

•00 

4 0 

10 

•58 

6 N 

150 

•06 

7 D 

14 

59 

7 8 

G 

•87 

1 0 

5 

•90 

3 N 

4 

•43 

4 [) 

8 

96 

4 Aa 20 

•74 

0 8 

260 

•27 

7 0 

24 

•80 

2 N 

23 

•88 

8 8 

180 

•64 

6 0 

18 

•17 

6 N 

11 

•70 

1 D 

11 

•23 

1 8 

SO 

•01 

2 0 

2 

•54 

4 N 

1 

•07 

5 N 

30 

60 

6 8 

21 

•91 

1 0 

21 

•44 

2 N 

19 

97 

4 D 

19 

•50 

A H 

11 

•27 

5 0 

10 

•81 

7 N 

9 

•34 

1 I) 

H 

•87 
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•64 
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29 

•17 

4 0 

28 

•70 
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27 
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18 

•64 
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18 

•07 

3 N 

16 
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5 D 

16 

•13 
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7 

•91 

6 0 

7 

•44 

7 N 
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•97 

2 D 

5 

•.50 
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•27 

3 a 

26 

•80 

6 0 
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•88 

8 N 

24 

•87 

1 8 

16 

•17 

2 0 
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•70 

4 N 

13 

23 

5 D 

12 

•76 

a 

4 

•r>4 

7 0 

4 

•07 

1 N 

2 

•00 

3 D 

2 

•13 

2 Aa 240 

•91 

[4 H 

[5 0 

23 

22 

•44 

•97 
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7 N 

21 

•60 

1 S 

12 

•80 

3 0 

12 

38 

4 N 

10 

•86 

6 D 

10 

•89 

6 8 

1 

•17 

7 8 

80 

•70 

2 0 

30 

•23 

8 N 

28 

•76 

6 8 

20 

•07 

6 0 

10 

•00 

1 N 

18 

•13 

2 D 
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•06 

2 B 

9 

•43 

3 (1 

8 

•97 

5 N 

7 

•60 

7 D 

oJS 

•08 

6 Aa 29 

•80 

1 6 

28 

•33 

2 0 

27 

•86 

4 N 

260 

•89 

6 8 

16 

•70 

7 0 

16 

•23 

1 N 

14# 

•76 

3 l> 

14 

•29 

» B 

6 

•07 

4 0 

50 

•60 

6 N 

4« 

•13 

7 D 

3 

•6(5 
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•48 
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23 
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18 
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12 
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92 

8 S 

2* 
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6 0 
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31 
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80 
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60 
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19 

•66 
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19 
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B 

10 

•96 
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10 

49 

3 N 

9 

•12 

4 D 

8 

•56 

4 Ao 81 

•88 

6 a 

29 

•86 

7 0 

29 

•89 

1 N 

27 

•02 

8 B 

18 

•23 

4 0 

17 

78 

6 N 

1^0 

•29 

7 D 

15 # 

•82 

7 8 7 

4 An 27 

•60 

•96 

2 0 

1 6 8 

7 

26 

•18 

•4P 

8 N 
1 0 

80 -66 
2t)#O02 

6 D 

2 N 

5 

24 

•19 

•55 

8 8 

15 

•86 

6 0 

15« 

•89 

0 N 

13 

•92 

! 1 D 

18 

•46 

1 8 

♦C 

1 *23 

i 2 0 

1 d« 

•76 

4 N 

2 

•29 

1 5 D 

1 

•82 


5 An 240 ■*'; 1 0 22 -65 8 N 21 'lO Pauslia 

7 8 28 ‘12 Kahaya 


4 8 

12 

•49 

6 

0 

12 

•02 

7 N 

10 

•65 

2 

D 

10 

•Oft 

1 8 

1 

•80 

3 

0 

1 

•39 

4 0 

80 

•92 

0 

N 

29 

45 

7 8 

10 

.*70 

2 

0 

19 

•29 

3 K 

17 

■82 

6 

D 

170 

•85 

6 K 

9 

•12 

6 0 

8 

•66 

1 M 

7 

18 

2 

U 

0I2 

•71 

2 An 29 

•49 

4 

a 

28 

•02 

5 0 

27 

•66 

7 

N 

26# 

•08 

1 8 

17 

89 

2 

0 
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•92 

4 N 
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•46 
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•9ft 


A.D. B99 ••‘e p«geB 288 to 241 below. 

for tithis by Hrahma siddhanta add algebraically — *02 to the above. 

57 



d 


oO 


d ; 

S' 

i 

7 A 

0 


? ^ 


0 *1 

? j 


A f . 

^ 0 X 

5 © cc 
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h 
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Sr 

p 

l|1 

£ k a 0 

£ 

5 D 270 

•07 

86 

6 Jr 

26 

•(0 

1 F 24 

•18 

87 8 Jr 14 

97 


6 F 

13 

•50 

7 Mr 16 

•08 

88 1 Jr 4 

S3 


2 F 

2 

•86 

4 Mr 8 

‘89 

5 D 23 

70 

89 

7 Jr 

22 

•23 

1 F 20 

•76 

90 4 Jr 11 

00 


6 F 

10 

•18 

7 Mr 11 

•68 

2 D 81 

90 

91 

3 Jr 

80 

•49 

6 Mr 1 

•08 

6 D 21 

t8 

92 

7 Jr 

19 

•80 

2 F 180 

•89 

93 5 Jr 8 

28 


6 F 

eO 

•7; 

1 Mr 8 

•29 

2 D 28 

60 

94 

4 Jr 87a0'18 

6 F 26 

•66 

95 1 Jr 10# 

55 


8 F 

16 

•02 

4 Mr 16 

•66 

96 5 Jr 6 

86 


7 F 

4 

•89 

1 Mr 4 

•92 

8 D 25# 

28 

97 

4 Jr 

28 

70 

6 F 22 

•29 

98 2 Jr 18 

13 


8 F 

11 

•66 

6 Mr l.S 

•19 

99 6 Jr 2 

49 


1 F 

1 

•02 

2 Mr 2 

‘55 

6 D 22 

80 1 

600 

5 Jr 

21 

•39 

6 F 19 

•92 

01 2 Jr 9 

77 


4 F 

8 

•80 

s Mr SaO'dS 

7 D ftO 

18 

02 

1 Jr 

28 

•00 

3 F 27 

•10 

03 6 Jr 180 

•08 


7 F 

16 

•56 

2 Mr 18 

09 

04 8 Jr 7aO-iO 

7 l> 


4 F 

5 

•98 

6 Mr 6 

•48 

05 

2' Jr 

25 

*29 

8 F 28 

‘88 

06 0 Jr 14 

•66 


1 F 

13 

•J9 

2 Mr 14 

72 

07 4 Jr 4 

•03 


6 F 

2 

•56 

7 Mr 4 

•09 

1 D 24 

•-to 

08 

2 Jr 

22 

*98 

4 F 21 

•46 

09 7 Jr 11 

•29 


7 F 

9 

•82 

8 Mr 11 

•86 

4 D 31 

•66 

10 

6 Jr 

30 

•10 

7 F 280 

•72 

2 D 21 

■03 

11 

8 Jr 

19 

50 

0 P 180 

•09 

12 7 Jr ft 

•98 


2 F 

70 

•46 

8 Mr 7 

99 

5 D 28 

•29 

13 

6 Jr 

20 

•82 

1 F 25 

•86 

14 4 Jr 16 

•19 


5 F 

14 

•72 

7 Mr 16 

•26 

16 1 Jr 5 

•56 


8 F 

4 

•09 

4 Mr 6 

•62 

5 D 25 

•92 

16 

7 Jr 

24 

45 

2 F 28 

•98 

17 4 Jr 12 

82 


6 F 

11 

•35 

7 Mr 12 

•6$ 

18 2 Jr 2 

•19 


8 Jr 

81 

•72 

6 Mr 2 

•25 

6 D 22 

•."16 

19 

1 Jr 

21 

•19 

19 

•62 

20 6 Jr 10 

•45 


0 F 

8 

•98 

1 Mr 9# 

•61 

2 D 29 

•82 

21 

4 Jr 280 

•.S6 

6 F 26 

•88 

22 1 Jr 170 

72 


a F 

16 

25 

4 Mr 17 

•78 

23 6 Jr 70 

•09 


7 F 

5 

•62 

2 Mr 7 

•16 

8 n 27# 

•45 

24 

4 Jr 

25 

•9H 

6 F 24 

•51 

25 2 Jr 14 

•36 


8 F 

12 

•88 

6 Mr 14 

*41 

26 0 Jr 3 

•72 


J F 

2 

•25 

2 Mr 8 

•78 

4 D 24 

•08 

27 

6 Jr 

22 

67 

7 F 21 

•15 

28 2 Jr 11 

•98 


4 F 

10 

•51 

6 Mr 110 

•04 

7 D 81 

35 

29 1 Jr 

29 

•88 

3 F 280 

•41 

4 n 20 

•72 

30 d Jr 

19 

•25 

[7 F 170 

I2 Mr 10 

•78 

•31 

31 3 .Tr 8 

•61 


5 F 

7# 

•U 

6 Mr 8 

•67 

7 D 260 88 

32 2 Jr 

27# 

•61 

4 F 26 

•06 

33 6 Jr 18 

•88 


1 F 

14 

•41 

2 Mr 15 

‘94 

34 i ')>' ^ 

•25 


6 F 

8 

•78 

7 Mr 5 

•31 

1 P 2.'. 

•61 

36 8 Jr 

24 

•14 

4 F 22 

•67 

36 7 Jr 13 

•,5l’ 


2 F 

12 

•04 

8 Mr 12 

•67 
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20 VI 

20M 

19M 

19M 

20M 

20M 

19M 

19M 

20M 
20M 
19 M 

19M 

20M 

20M 


3737 G93 5BH 

8788 G94 559 

8789 096 660 

8740 696 561 

8741 697 662 

3742 698 563 

3743 699 664 

8744 700 565 

8745 701 666 

3746 702 667 

3747 708 568 
8748 704 669 
3749 706 570 

760 706 671 

761 707 572 

8752 708 573 

8753 709 574 19>l 
3754 710 575 )dM 

3765 711 576 20M 

3766 712 577 2^M 

8757 718 878 19 M 

8758 714 579 

8759 716 680 

3760 716 681 

3761 717 5S2 

3762 718 683 

3768 719 584 

3764 720 685 
3705 721 686 

3766 722 687 

3767 723 688 

3768 724 689 

3769 725 690 

3770 726 591 

3771 727 692 

8772 728 598 
3778 729 604 

3774 730 596 

3775 731 59(*, 

8776 782 597 

3777 733 598 

3778 734 599 

3779 735 600 

3780 786 601 

3781 787 602 

3782 738 003 

3783 789 604 
37b4 740 005 

8785 741 608 

3786 742 607 

3787 748 608 

3788 744 609 
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20 M 
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19M 

20 M 
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19M 
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20 M 
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20M 
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20 M 
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20M 

20 M 
20M 
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•8()03 ll'l)6«2r) 22 H97 637 
•0590 0-776;)8 19 OSS 638 
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•5764 K 52414 13'346 

•8351 27-1631« 11-480 
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•1285 2'23593 21-799 
•3871 20-87495 19-933 
•0458 9-98339 10-091 
•0045 ‘38 62242 14-284 
•1632 17-78084 10'383 

■4219 6 83828 6-540 

•0803 25'4781l 4-694 

•0392 14 •58074 0-831 

•1979 3 69518 24-544 

.4590 22 38420 22-677 
7163 11-44264 18'835 

.0788 0-56107 14-093 
■•^•025 19 19003 13-127 
■4913 8-29014 0-285 

•7500 26‘93756 7-418 
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•8194 28 30681 10 163 
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640 
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644 
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646 
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650 

651 

652 
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664 
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666 

667 

668 

659 

660 
661 

662 

663 

664 

665 

666 
667 


■0781 17-505‘i4 6-320 
■3388 661308 2-478 

•6955 28 25-2WI 0-61-2 
•8542 14 86118 24-324 
■ U28 8-46957 20-483 

•3715 22-10860 18-616 
-630-2 11 91703 U-773 

8889 0 32546 10 931 
•1476 18-96449 9005 
•4062 8-07292 6'223 

•0049 2671195 3-856 
9231) 15-82030 27-069 


668 

669 


■1823 4-92882 23-220 681 


•4H0 23-56784 31-860 
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670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 


682 

683 

684 

685 

686 
687 


5 Ap 110 

2 Mr SlfO 

•10 

•47 

6 My 10 

4 Ap 80 

•68 

00 

1 

6 My 

9 

29 

•111 

•68 

2 J1 

7 Je 

8 

28 

•09 

•07 

4 An 7 

1 Jl 27 

•22 

•59 

6 Mr 20# 

84 

2 My 18 

•90 

4 Je 

17 

• 4:1 

5 J1 

16 

•96 

7 Au 15 

•49 

1 Ap 10 

6 ^\) 8 

•87 

•73 

7 My K 

•26 

1 Jo 

0 

79 

8 J1 

6 

•88 

4 A«i 40 

2 Jl 240 

80 

•22 

3 Mr 23 

•10 

1 Ap 2r» 

03 

6 My 

26 

•16 

7 Je 

24 

•69 

8 Au 22 

75 

2 Ap 16 

00 

8 My 16 

•63 

5 Je 

14 

•00 

6 J1 

ISO 

•59 

1 Au 12 

•12 

6 Ap 5 

•37 

7 My 4 

•90 

2 Jo 

3 

•43 

8 JI 

2 

96 

5 Au 1 

•49 

3 Mr 25 

•78 

5 Ap 24 

•26 f 

6 My 
1 Jh 


•79 

•32 

2 Jl 

21 

•85 

4 Au20 

39 

2 Ap 12 

7 Ap 2 

63 

*00 

4 My 120 

1 My 1 

•16^ 

•63 

5 Jo 

3 My 

10 

31 

•09 

•oa 

7 Jl 

4 Je 

10 

29 

•?2 

•6-^ 

1 Au 8 

0 Jl 29 

•75 

•12 

4 Mr 220 

‘86 ( 

5 Ad 200 

7 My 20 

•89 

•43 

1 Je 

18 

•96 

3 Jl 

18 

■41 

6 Au 17 

•02 

3 Ap 10 

•26 

4 My 9 

•79 

6 Jo 

8 

82 

7 Jl 

7 

•86 

2 Au 6 

•39 

7 Mr 2il 

•63 

2 Ap 28 

•16 

3 Mv 

27 

■69 

5 Je 

26 

•22 

0 Jl 25 

•76 

6 Ap 17 

8 Ap 6 

•68 

•89 

1 My 17 

5 My 6 

•06 

42 

2 Je 

6 Je 

15 

4 

■59 

•95 

4 Jl 

1 J' 

• Pi 1.4 

15 

•12 

•49 

•85 

5 Au 13 

3 Au 30 

•05 

•02 

1 Mr 27 

•26 

2 Ap 25 

•79 

4 My 

25 

•52 1 

0 *1 e 

7 Jl 

23 

•38 

1 Au21 

•91 

7 Ap 14 

4 Ap 8 

•16 

•53 

1 Mv 13 
(1 My 8 

•gj 

06 

3 J- 
7 Jo 

% 

21 

20 

*22 

•59 

■4 Jl 

2 Jl 

11 

1 

'75 

•12 

6 Au 10 

8 Jl 80 

•28 

•05 

1 Mr 23 

■89 

8 Ap 2-20 

-43 j 

4 Mv 
0 Je 

*9.5 

■48 

1 Jl 

20 

01 

2 AulS 

•56 

7 Ap 11#C 

5 Mr 31 

)79 

•16 

2 My 11 

6 Ap 29 

32 

•09 

8 Je 

1 My 

9 

29 

•85 

•22 

5 Jl 

2 Je 

9 

27 

88 

•75 

6 Au 7 

4 Jl 27 

•01 

•28 

2 Mr 20 

4 Ap 10 
"1 Ap 8 

‘62 

06 

42 

5 My 18 

2 My 7 

•59 

•95 

7 Je 

4 Jo 

17 

(; 

■12 

•48 

1 J! 

6 Jl 

16 

6 

'65 

•01 

3 An 150 

7 Au 40 

4 Jl 24#C 

*18 

•54 

)9l 

5 Mr 28 

74 

7 Ap 27 

•32 

1 My 

26 

■86 

3 Jo 

25 

•88 ' 

0 Au 28 

•44 

A. A Tk 1 al 

69 

6 Mr 15 

•22 

7 Je 

18 

76 

2 Jl 

18B 

•28 

3 All 11 

•81 

^ Ap xt/ 

2 Ap 6 

05 

3 My 4 

•58 

5 Je 

30. 

•11 

0 Jl 

St 

'65 

1 An 1 

■18 

6 Mr 25 

•42 

7 Ap 23 

•95] 

[2 My 
I 4 

38#0-48 
22 01 

5 Jl 

21 

54 

7 Au 20 

•07 

5 Ap 13 

2 Ap lO 

•32 

•69 

6 My 12% 

4 My 1 

1 

•85 

•22 

1 Je 

5 My 

11 

80 

•38 

•75 

2 Jl 

7 Jo 

10 

29 

•91 

•28 

4 All 9 

1 Jl 28 

44 

•81 

7 Mr 220 

•os] 

1 Ap 20§ 

3 My 20 

•68 

•11 

4 Je 

18 

■64 

e Jl 

18 

•17 

7 Au 10 

•71 

5 Ap 9 

1 

•95 

'7 My 0 

•48 

2 Je 

8 

•01 

3 Jl 

7 

•64 

6 Au 0 

•07 

3 Mr 30 

•32 

4 Ap 28 

•85 

6 My 

28 

‘88 

7 Je 

26 

•91 

2 Jl 20 

•44 

2 Ap 17 

6 Ap 6 

8 Mr 26 

•21 

•58 

•96 

3 My 16 

J My 6 

5 Ap 5 

‘76 

•11 

•48 

5 Je 
2 Jo 

7 My 

16 

4 

26 

•28 

•64 

01 

6 Jl 

4 Jl 
ri Jo 
[a Jl 

140 *81 
40 *17 
23t0 

23 *07 

1 Au 13 

5 An 2 

4 All 21 

•84 

•70 

■GO 

2 Ap 14 

7 Ap 3 

•85 

•21 

4 My 14 

1 My 20 

'38 

■74 

5 Je 

3 Jo 

12 

it 

*91 

•27 

7 Jl 

4 Je 

12 

30 

‘44 

•81 

1 Au 10 

0 Jl 30 

•97 

‘34 

4 Mr 23 

.•68 

6 Ap 2-iO 

11 

n My 
[2 Jo 

21 

20 

•04 

•17 

3 Jl 

19 

•70 

6 Au 18 

22 

8;Ap llfl 
7 Mr 31 

•48 

•85 

5 Mv 11 

2 Ap 30 

■01 

•38 

6 Jo 
3 My 

9 

29 

•64 

*91 

1 Jl 
6 Je 

9 

28 

•07 

•44 

2 An 7 

6 Ji 27 

•60 

•97 

r5 Mr 20 

•21 

1 My 10 

•27 

2 Jo 

16 

•HO 

4 Jl 

16 

•83 

0 Au 140 

•87 

U Ap 18 

4 A]i 8 

•74 

•11 

5 My 7 

64 

7 Je 

6 

•17 

1 Jl 

5 

•70 

8 Au 40 

rr Jl 24# 

•23 

•60 

1 Mr 28 

48 

3 Ap 27 

•01 

4 My 

26 

•54 

6 Je 

26 

•07 

[2 Au 23 

•13 

7 Ap 16 

4 Ap 4 

2 Mr 26 

•37 

•74 

•11 

1 My 15 

6 My 4 

3 Ap 23 

•91 

•27 

•04 

3 J(^ 
7 Je 
[6 M^ 
0 Je 

‘S 

• 23« 
21 

•44 

•80 

•17 

•70 

4 Jl 
2 Jl 

1 Jl 

IBt 

2 

21 

*97 

•88 

•23 

6 An 12 

3 Jl 31 

2 Au 19 

•50 

•86 

•76 

1 Ap 13 

6 Ap 20 

•01 

•37 

2 My 12f| 
6 My 1 

■54 

•90 

4 Jn n 

1 My 31 

•07 

•48 

6 Jl 
2 Je 

l'> 

29 

•00 

•97 

7 Au 9 

4 Jl 29 

•18 

•50 

2 Mr 210 

•74 

[4 Ap 20 
[6 My 19 

•27 

•80 

7 Je 

18 

•83 

1 Jl 

17 

*80 

8 Au 16 

•89 

1 Ap 9 

•64 

3 My 9 

•17 

4 Je 

7 

■70 

6 Jl 

7 

23 

7 Au 6 

•70 

6 Mr 30 

*01 

7 Ap 28 

•54 

2 My 28 

•07 

3 Jo 

26 

•00 

5 Jl 260 

*18 

4 Ap 17 

•90 

C My 17 

‘48 

7 Je 

15 

•90 

2 Jl 

160 

•49 

4 Aul4 

•08 


• For Sftrya sidOh&nU BRiweii for A.D, 600 to 
Ending moraenti of tithis are the wmefor Arya and Btlrya siddhlntM. 



TABLE n. — NEW MOONS AND ECLIPSES 
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iMm A.I>. 800 to A.D. 900 (kep^ ■ittdh&nto)* -eo%t. 

kitvuk. Xirttika. KAifoilriha. Fanaha. A.P. XAgha. A.D. Fhalfnna. Chaitra. 


i g 

Day. 

Fraction 

weeic-aay. 

Month. 

Q 

Fraction. 

i 5 

O c 
© 0 

Sr ;g 

Day. 

Fraction 

Weok-oay. 

Month. 

Day. 

fl 

0 

A* 

Ch 


rn eek-day. 

Month. 

pA 

A 

Fraction. 

Week-day. 

Month. 

Day. 

Fraction. 

Week-day. 

Month. 


j 

t) 

12 


5 

'76 

7 0 

50 

•29 

1 N 

8 

•82 

8 D 

3 

•85 

37 

4 Jr 

1 

•88 

38 

6 Jr 

31 

•41 

7 Mr 

1 

•94 

8 Aa26 

•12 

4 S 


6 0 

24 

•18 

7 N 

22 

'71 


2 D 

22 

•21 

8 Jr 

20 

•77 

6 F 

19 

•80 

2 S 

14 

02 

8 0 

18 

•65 

6 N 

12 

•08 

0 D 

11 

‘61 

39 

1 Jr 

10 

*14 


2 P 

BO 

•67 

4 Mr 

10 

•20 

6 B 

3* 

•39 

7 0 

2 

•92 

2 N 

1 

•45 

4 N 

80 

•98 


5 D 

80 

•61 

40 

7 Jr 

290 

•04 

1 P 

27 

•63 

5 S 

21 

‘28 

6 0 

20 

•81 

1 N 

10 

•36 

2 D 

18 

•88 

41 

4 .)i 

170OA1 


5 P 

15 

•94 

7 Mr 

17 

•40 

2 S 

10 

•65 

4 0 

10 

•18 

6 N 

8 

•71 

7 D 

8 

•24 

42 

1 Jr 

6 

77 

43 

3 P 

5 

•30 

4 Mr 

6 

•87 

7 All 81 

•02 

1 8 

29 

•55 

3 0 

20 

•08 

4 N 

270 

•61 


6 D 

27# 

•14 

7 Jr 

25 

•67 

2 P 

24 

•72 

8 s 

18 

•92 

7 0 

18 

•45 

1 N 

1600 !*** 

3 D 

1C 

•51 

4« 

5 Jr 

15 

•04 


6 P 

13 

•67 

1 Mr 

14 

10 

St R 

7 

•28 

4 0 

6 

•81 

6 N 

500-81 

7 D 

4 

•87 

45 

2 Jr 

8 

•41 

46 

3 P 

1 

•94 

6 Mr 

8 

•47 

7 Au27 

•65 

2 8 

26 

•18 

8 0 

25§ 

•71 

6 N 

24 

•24 


6 D 

28 

•77 

1 Jr 

22 

•80 

2 F 

20 

•83 

6 8 

150 

•65 

1 0 

15 

•08 

2 N 

13 

'01 

4 I) 

18 

•14 

47 

5 Jr 

11 

•67 


7 P 

10 

•20 

1 Mr 

110 

•73 

8 8 

*0 

•01 

6 0 

4 

•45 

6 N 

2 

•90 

1 D 

2 

•51 

48 

3 Jr 

1 

•01 


4 Jr 

30 

•57 

6 P 

290010 

1 An 

24#0*28 I 

2 S 

4 0 

22 

22 

•81 

•34 

5 N 

20 

•87 

7 I) 

20 

•40 

49 

1 Jr 

18 

•93 


3 F 

17# 

■47 

6 Mr 

19 

•00 

7 8 

12 

•18 

1 0 

11 

•71 

3 N 

10 

•21 

4 D 

9 

'77 

50 

6 Jr 

®Q 

•80 

51 

7 P 

6 

•83 

2 Mr 

8 

•86 

4 S 

1 

■55 

6 0 

1 

•08 

7 0 

30 

•61 

2 N 

29 

•14 


3 D 

280 

•07 

5 Jr 

27# 

•20 

6 F 

25 

•78 

3 S 

20 

■44 

4 0 

19 

•97 

6 N 

18 

51 

1 l> 

o 

o 

f 

I-l 

52 

2 Jr 

16 

•57 


4 F 

15 

•10 

S Mr 16 

•63 

7 K 


•81 

2 0 

8 

•34 

3 N 

6 

•87 

5 D 

6 

•40 

53 

6 Jr 

4 

•93 

54 

1 F 

3 

•46 

8 Mr 

4 

•99 

5 An 29 

•18 

6 8 

27 

•71 

] 0 

270 

•24 

2 N 

2.># 

77 


4 D 

25 

•80 

5 Jr 

23 

•83 

7 F 

22 

•36 

4 8 

17 

•08 

6 0 

160 

•61 

7 N 

15 

•14 

1 D 

14 

•67 

55 

8 Jr 

18 

•20 


4 F 

11 

•73 

6 Mr 

13 

•26 

1 R 

r. 

•41 

2 0 

60 

•90 

4 N 

4 

•50 

6 D 

4 

'03 

56 

7 Jr 

2 

•57 

57 

2 F 

1 

•10 

3 Mr 

1 

•68 

5 An 25 

'81 

7 8 

24 

•34 

1 0 

28 

•87 

8 N 

22 

40 


4 D 

21 

•93 

6 Jr 

20 

•46 

7 F 

ISO 

•99 

4 S 

13 

•71 

6 0 

13 

•24 

7 N 

11 

•77 

2 D 

11 

•80 

58 

3 Jr 

9 

•83 

59 

5 P 

BO 

•36 

6 Mr 

9 • 

•89 

2 8 

m 

•07 

3 0 

2 

•61 

5 N 

1 

•14 

6 N 

30 

•67 


1 1) 

80 

•20 

2 Jr 

280 

•78 

4 P 

27 

•26 

7 S 

21 

'97 

2 0 

21 

•50 

4 N 

20 

03 

5 D 

19 

•56 

60 

7 Jf 

18# 

•09 


1 F 

16 

•62 

3 Mr 

17 

16 

X R 

10 

'34 

6 0 

9 

•87 

1 N 

8 

40 

2 D 

70 

'93 

61 

4 Jr 

6 

•46 

A O 

5 F 

4 

•99 

7 Mr 

6 

•59 

2 An 80 

'71 

4 S 

20 

■24 

5 0 

28 

•77 

7 N 

270 

'80 


1 B 

26 

•83 

62 

3 Ji 

25 

36 

4 F 

23 

•89 

1 8 

18 

•60 

8 0 

18 

•13 

4 N 

100 

•67 

6 D 

16 

20 

63 

7 Jr 

14 

•73 


2 P 

13 

•26 

3 Mr 

14 

•79 

A s 


•08 

7 0 

7 

•50 

2 N 

6 

•03 

3 D 

5 

•56 

64 

5 Jr 

4 

09 

n a 

6 F 

2 

•62 

1 Mr 

3 

•15 

2 Au 27 

‘84 

4 B 

260 

•87 

6 0 

25 

40 

7 ^ 

23 

08 


2 D 

23 

46 

65 

3 Jr 

21 

99 

5 P 

20 

•62 

2 B 

150 

'24 

3 0 

14 

•77 

6 N 

13 

•80 

6 D 

12 

•83 

66 

J Jr 

11 

36 


2 F 

9 

■89 

4 Mr 

no 

•42 

d 8 

40 

.60 

1 0 

4 

•13 

2 N 

2 

66 

4 D 

2 

19 


5 D 

31 

•73 

67 

7 Jr 

3U 

•26 

1 P 

28 

•79 

4 Au 240 

'97 

[6 S 

1 7 0 

23 

28 

50 

■08 

1 N 

21 

66 

8 D 

21 

09 

68 

4 Jr 

190 

•62 


t> F 

18 

15 

7 Mr 18 

•68 

2 S 

11 

H7 

4 0 

11 

•40 

6 N 

9 

•98 

7 n 

0 

•46 

69 

2 Ji 

80 

•09 


3 F 

(> 

52 

5 M) 

' 8 

•05 

7 R 

1 

23 

1 8 

30 

'77 

3 0 

80 

•30 

4 N 

2H 

‘88 


6 I) 

280 

•36 

70 

7 Jr 

26 

89 

2 F 

25 

•42 

6 8 

20 

•13 

7 0 

10 

'60 

2 N 

IS 

•10 

3 D 

17# 

•72 

71 

5 Jr 

16 

•25 


6 P 

14 

•79 

1 Mi 

•16 

•82 

‘A R 

U 

'50 

5 0 

0 

■03 

6 N 

70 

•56 

1 D 


•09 

72 

2 Jr 

6 

•62 


4 P 

4 

15 

6 Mi 

4 

•68 

7 Au 28 

'87 

2 H 

27 

•40 

8 0 

260 

•93 

5 is 

25i 

•40 


6 B 

24 

•99 

73 

1 Jr 

23 

■52 

3 F 

22 

•05 

8 R 

16 

76 

1 0 

160 

'29 

2 \ 

11 

•83 

4 D 

14 

•36 

74 

5 Jr 

12 

8J 


7 F 

11 

•42 

I Mr 12 

•95 

4 R 

6 

13 

5 0 

60 

06 

7 N 

‘1 

•19 

1 D 

3 

•72 

75 

8 Ji 

2 

•26 


4 Jr 

81 

•78 

5 Mr 2Q 

*31 

1 Au 260 

•60 

3 8 

25 

'03 

4 0 

24 

•56 

6 N 

23 

•09 


7 B 

22 

62 

76 

2 Jr 

2i 

•15 

3 F 

190 

•68 

7 S 

13 

40 

1 0 

12 

•98 

8 N 

11 

'46 

4 D 

10 

•99 

77 

6 Jr 

9 

•62 


1 F 

BO 

05 

2 Mr 9 

58 

4 8 

2 

•76 

6 0 

2 

•29 

7 0 

81 

•82 

2 H 

30 

•35 


3 D 

29 

•89 

78 

6 Ji 

28# 

-42 

6 F 

26 

95 

3 S 

21 

•66 

5 0 

21 

•10 

6 N 

19 

•72 

1 D 

190 

25 

79 

2 Jr 

17 

•78 


4 F 

16 

'31 

5 Mr 17 

•85 

1 s 

11 

•03 

2 () 

10 

•56 

1 N 

9 

'09 

6 D 

80 

•62 

80 

7 Jr 

7 

•16 


1 F 

5 

'68 

3 Mr 6 

•21 

5 Au 30 

•80 

6 B 

28 

•98 

1 0 

28 

46 

2 N 

2i0O»S» 


4 B 

26 

•52 

81 

6 Jr 

25 

•05 

7 F 

23 

•58 

4 8 

18 

•20 

6 0 

17 

•82 

7 N 

16# 

■85 

1 D 

15 

•8h 

82 

3 Jr 

14 

41 


4 P 

12 

•95 

6 Mr 14 

•48 

1 R 

7 

66 

3 0 

70 

•19 

4 N 


•72 

6 D 

5 

25 

83 

7 Jr 

3 

•78 


2 F 

2 

*81 

3 Mr 8 

•84 

6 An 28 

•08 

7 S 

260 

•56 

2 0 

26 

'09 

.s N 

24 

•62 


5 B 

24 

*15 

84 

6 Jr 

22 

•68 

1 F 

21 

•21 

4 S 

140 

•02 

6 0 

14 

•45 

7 N 

12 

'99 

2 D 

12 

•52 

85 

4 Ji 

IL 

•05 


* 5 F 

9 

•58 

7 Mr n 

•11 

2 8 

4 

•20 

3 0 

a 

•82 

5 N 

2 

•35 

6 D 

1 

•88 


1 D 

31 

•41 

86 

2 Jr 

290 

•94 

4 F 

28# 

•47 

6 Au 24 

68 

ri 8 

1 2 0 
V/ 

28 

22 

•19 

•72 

4 N 

21 

•26 

6 D 

20 

78 

87 

7 Jr 

190 

•31 


1 F 

17 

•84 

3 Mr 19 

•87 

5 S 

12 

•66 

7 0 

12 

•09 

1 N 

10 

•62 

3 D 

10 

15 

88 

4 Ji 

BO 

•68 


6 F 

7 

•21 

7 Mr 7 

•74 


^.D. 999 Hce pajfoi 238 to 241 below, 

For tithla by Hrabinft siddhJnta add algebraically ‘ - *02 to the abave. 
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TABLK II,— NBW MOONS AND BOLIPSBS 

TABU JWW* *•* 


Com* 
menoo* 
ment of 
solftr 
yeir. 


bfi 

0 

0 


t 

0 

(B 

B 

<e 

Jd 

? 


1r 

8^ 


«s 

1 


g 

0 

B 


» £►. ■■5 

I I 


p -tS * 

3789 745 810 19M 
3780 746 611 20M 

8791 747 6H 2('M 
3762 748 618 20M 

8798 Iti 614 SOM 
8794 750 815 20M 
3795 751 616 20M 

8796 762 817 20M 
3797 758 618 20SI 

8798 754 619 20M 

3799 786 620 80M 

3800 766 821 80M 

3801 767 022 20M 

88C2 768 6S8 2(»M 
8803 769 624 20M 

3804 760 626 20M 
3806 761 626 20M 
3806 762 627 20M 

8807 768 628 20M 

8808 764 629 20M 


0) 

^ $ ' 
C 


S 0 

gs 


•9980 l7-27w68 2*269 
•2517 6 8i807 25’971 

•6104 26 02709 24106 
•7691 1418658 20*202 


I 

i 

o 

AD. 

688 

689 

690 

691 


•0278 3-24397 16-420 6 92 


31 88298 14-554 
•5451 10-99142 10-712 

•8088 0'09986 6-869 
•0625 18-7888H 5 003 


•8212 784782 1 161 

•8798 2C--18634 26-849 
•8385 15-59477 23 007 

•0972 4-70321 19-164 

•3559 28-34234 17-288 
■6140 12-45066 18 4.56 

•8733 1 65910 9'814 
•1319 20 19813 7'1i1 
8908 9 80658 3 906 706 

■6498 27 94559 2 039 7 06 
9080 17 05408 26-761 707 


693 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 


)lg09 765 680 20M •1667 616245 21-909 708 


8810 766 681 20M 

8811 767 682 20M 

8812 768 683 20M 
8818 769 834 20M 
8814 770 836 20M 

8816 771 686 2051 
8816 772 087 20M 

3817 773 038 20M 

8818 774 039 20M 

8819 775 640 20M 

882(1 776 641 21M 

;<821 777 642 20M 
3822 778 648 20M 

3828 779 644 20M 
3324 780 646 21M 
3826 781 640 20M 

8826 782 647 20M 

8827 788 648 20M 

3828 784 649 2lM 

3829 785 6."i0 20M 

8830 786 651 20M 

8831 787 062 20M 
3882 788 658 21 M 
3838 789 664 20M 

8884 790 665 20M 
3886 791 666 20M 

3886 792 667 21M 

3887 798 658 20M 
3838 794 669 20M 

8889 795 660 20H 
3840 796 601 21 M 


•4263 24'80148 20048 
•6840 18-90992 10 201 

0427 80 19885 12 358 
•2014 21 65788 10-492 
•4601 10 76581 6-660 

•7187 29 40483 4 784 
9774 18-61327 0 941 

2861 7 62171 24-668 

■4948 26 26078 22 788 
•7586 16 80907 1H'045 

•0121 4 47760 15 103 


709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 


1610 7 39009 20-692 

•4097 26-03512 18 725 
6684 1614856 14883 

•9271 4-25229 U 042 
1868 22-89101 9-175 


TaiiaUu. Artiste. irtva^a. Bhitoapada. 
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S' 

D 
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? i 5 

t * § 
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•86 
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22 

12 

1 
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59 
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6 My 18 
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1 Je 17 
6 Je 6 


6 Mr 27 80 


•2708 28 11662 13-287 7 20 
5-^96 12 22506 9 894 721 

■7882 1 88850 6 552 7 22 
0469 19 97261 8-686 7 23 
•8055 9 08095 27-898 724 

5642 27 71998 25-682 7 26 
*8229 16 82841 21-690 7 26 

0816 5 93086 17 847 7 27 

•8403 24-57688 16-981 728 
•5990 18'(i8430 12 169 729 

8576 2 79274 8-296 7 30 
1168 21 43177 6-430 731 
8749 10-6.4020 2 588 732 

0337 29-17923 0-722 7 33 
•8924 18-28767 24‘484 734 
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3 Mr 26 

2 Ap 13 
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•89 

•29 

*60 

•02 

•55 

■02 

29 

19 

66 

■92 

82 

19 

55 

OH 

•45 

•82 


5 Jl 
3 Jl 20 

1 Jl 10 
5 Je 29 

4J1 18 
1 Jl 6 
6Je 20 

5 Jl 16i 
8 Jl 

Je 22 
22 

6 Jl 11 
8 Jl 1 


•70 

•18 

•49 

•89 

•76 

‘18 

•02 

•89 

•76 

•29 

•66 

•02 


1 An 2 
7 An 21 

4 Au 10 
2Jl 31 

7 An 17 

6 An 7 

2 Jl 27 

1 Au 160 

6 An 8 
4 An 22 

2 An 12 

0 Au 1 


i 

I 

u 

h 

•30 

*20 

•66 

*02 

•92 

•29 

•66 

•55 

•92 

•82 

•10 

•55 


•92 6 Au 10 *46 


re Je 
A •J' 


% 


2 Jl 
6 Jl 
a Je 


20 

8 

27 

16 


•60 

•56 

•92 

•29 

•19 

•66 

•92 

•45 

•82 

19 

•09 

46 


2 An 8 
7.JI 20 


•82 

*19 


6 Au 17 09 

3 Au 60 *46 

7 Jl 26©0‘82 


0 An 13 
4 Au 3 


•72 

•09 


2 Au 20 ‘9S 


2 Jl 

7 Jl 
Je 2 
Jl 28i 

8 Jl 13 
7 Jl 2 

6 Jl 


i: 


21 

3 Jl 9 
iJe 29 


•05 0 Je 

92 2 Je 10 
29 0 My 30 

18 6 Jd 18 
55 8 Jc 8 
92 7 My 27 

82 0 Je 16 
18 8 Je 40 

1 My 25©0'08|4 23 


7 Au 10 
4 Jl 80 

8 Au 18 
7 All 6 

6 Jl 27 

•3 

7 Au 22 

4 An 11 
2 Au 1 

•61 1 An 20 


72 

■08 

•45 

■98 

•85 

72 


4 An 
1 Au 


•71 


45 

•8.5 

71 


7 Jl 
4 Jl 
1 Je 

7 Jl 
6 Jl 


98 

35 

26 

•61 


•66 


6 Je 
4 Je 


11 

1 


92 

•81 

•18 

65 

•4.5 

•81 

■18 


•08 


8 Je 20 
7 Je 9 
•45 4 My 28 

•84 8 Je 16 
■71 1 Je 0 

•08 6 My 28 

•98 4 Je 18 
•84 1 Je 2 
.71 f 6 My 23 
Je 21 

01 


•98 

•36 

•24 

•01 

•08 

•87 


1 Jl 

6 Je 


4J1 19 
2 Jl 9 
6 Je 27 
1 


24 


51 
87 
•24 
77 

Jo 11 14 


6 Jl 

2 Jl 

f 

1 Jl 24 
6J1 18 

3 Jl 2 


2 Jl 
0 Jl 


21 

10 


•88 

•24 

•61 

•14 

61 

•88 

•77 

14 

51 

•41 

'77 

1*14 

•07 

•04 

•40 

80 

•07 


5 Au 8 
2 Jl 28 

1 An 160 

0 An 
f8 Jl 25i 
[6 Au 24 

2 Au 13 

0 An 2 

5 Au 21 

8 Au 10 

7 Jl 80 

6 Au 18 

3 An 7 

1 Jl 27 

6 An 14© 

4 An 4 

8 Au 28 

7 Au 11 
4 Jl 81 

8 Au 10 
1 Au 9 


35 

*74 

•62 

•98 

•35 

25 

■01 

51 

88 

25 

14 

51 

•88 

*78 

14 

61 

•04 

•41 

•77 

•67 

•04 

•41 

•30 

•87 

•04 

*94 

•80 

*20 

•67 

‘94 

*88 

•20 


• For Sllryft siddb&nfcft fignrei for A.D. 600 to 
EDdiuf; moment, Ol tithi, are the wme for Arya and Sftrya eiddhanta. 



TABLE II. — NEW MOONS AND ECLIPSES 


227 


from AJ>. 600 to A.D. 909 (irya ■iadb&iito)*-«m(. 


AA'vixio. laiTttiko. Hirgatotha. Pautha. 


i 

O fl 


1- 

t ■ 

£ ja 

0 d 

n S 


g 1' 

1 1 i 

8 1 § 

6* 

» 1* 

■1 2 5 

1 s § 

C3 

d 

Q 

g 

® 0 

oB 

P 

£ k a 

(9 

p 

£ ^ a 

p 

£ ^ a 

P 

pit 

2 An 81 

•92 

4 S 

80 

•45 

6 0 

29 

•98 

7 N 

28 

•61 

1 s 

19 

•82 

8 0 

19 

•85 

4 N 

170 

*88 

6 D 

17 

•41 

6 8 

9 

‘19 

7 0 

8 

72 

2 N 

’Q 

•76 

8 B 

C 

•78 

8 All 29 

‘56 

5 B 

28 

•09 

6 0 

270 

•62 

1 N 

26 

•15 

2 S 

16 

•45 

4 0 

15 

•98 

6 N 

14 

•61 

7 D 

14 

•04 

6 S 

fiO 

•82 

1 0 

5# 

•85 

2 N 

8 

•88 

4 D 

8 

•41 

4 An 260 

•19 

6 S 

24 

•72 

7 0 

24 

•26 

1 N 

22 

78 

8 6 

14 

80 

4 0 

18 

•61 

6 N 

12 

16 

7 D 

11 

•08 

7 S 

2 

•46 

1 0 

1 

•98 

3 0 

31 

•61 

6 N 

80 

•04 

6 S 

21 

•35 

7 0 

20 

•88 

2 N 

19 

•41 

3 D 

180 

•94 

8 

10 

•72 

5 0 

10 

25 

6 N 

8 

•78 

1 D 


1 An 31 

•08 

2 8 

29 

•61 

4 0 

29 

•14 

6 N 

27P 

•G7 

6 S 

17 

•98 

1 0 

170 

•61 

8 N 

16 

•04 

4 D 

15 

•67 

A 8 

7 

•36 

6 0 

60 

•88 

7 N 

5 

•41 

1 D 

4 

•94 

1 An 27 

•72 

8 S 

26#0‘26 

4 0 

26 

•78 

6 N 

24 

•81 

7 S 

16 

•62 

2 0 

16 

•16 

8 N 

18 

•68 

5 D 

13 

21 

4 S 

3# 

•99 

6 0 

8 

•52 

1 N 

2 

•05 

2 1) 

1 

•58 

(3 An24 

18 8 22 

1 n 12 

•86 

•88 

•25 

6 0 

2 0 

22 

11 

42 

•78 

6 N 

4 N 

20 

10 

•94 

•81 

1 I) 

6 D 

20 

9 

•47 

•84 

5 S 

1 

•62 

7 0 

1 

•16 

1 0 

80 

•68 

3 N 

290 

•2) 

4 S 

19 

•61 

6 0 

19 

•06 

7 N 

170 

•58 

2 D 

17 

•11 

1 R 

8 

•88 

8 0 

8 

•41 

4 N 

60 

•94 

6 D 

6 

•47 

8 An 29 

•25 

7 8 

27 

•78 

2 0 

27# 

•81 

8 N 

25 

•84 

5 S 

17 

16 

6 0 

16 

•08 

1 K 

15 

•21 

2 D 

14 

•74 

2 8 

60 

•62 

4 0 

5# 

•04 

5 N 

3 

•67 

7 D 

3 

•11 

6 Au 260 

•88 

1 8 

24 

•41 

20 

28 

•94 

4 N 

22 

•47 

6 8 

a 8 

13 

3 

•78 

•16 

7 0 
4 0 

13 

2 

*81 

•68 

1 N 

0 N 

11 

1 

•84 

•21 

8 D 

7 N 

11 

30 

•87 

•74 

2 S 

21 

•04 

8 0 

20 

•67 

5 N 

19 

•10 

6 D 

180 

•63 

e s 10 

8 An 30 

•41 

•78 

7 0 
5 S 

9 

29 

•94 

•31 

2 N 
6 0 

8 

280 

•47 

•84 

4 D 

1 N 

8 

27 

•00 

•87 

2 S 

18 

•67 

4 0 

180 

*21 

6 K 

16 

•74 

7 D 

16 

•27 

7 8 7 

4 Au 27 

•04 

•41 

1 0 
5 S 

60 

25# 

•67 

•94 

8 N 
7 0 

6 

25 

•10 

•47 

4 D 
2 N 

4 

24 

•63 

•00 

3 S 

15 

•81 

4 0 

14 

•84 

6K 

18 

•37 

7 D 

12 

•90 

7 8 

4 

•67 

2 0 

4 

•20 

8 N 

2 

•73 

6 D 

2 

•27 

6 8 

22 

•67 

1 0 

22 

•10 

2 N 

20 

•68 

4 D 

20 

•16 

8 S 
1 B 

11 

1 

•94 

•81 

6 0 
2 S 

11 

80 

•47 

•84 

7 N 
4 0 

10 

80 

•00 

•87 

1 D 
6 N 


•68 

•90 

7 8 

20 

•20 

1 0 

19 

•78 

8 N 

180 

•26 

4 D 

17 

•79 

4 8 8 

1 An 28 

•67 

*94 

6 0 
8 S 

8 

27 

•10 

•47 

7 N 
6 0 


•68 

•00 

2 D 
6N 

6 

26 

•10 

*63 

7 S 

160 

•88 

2 0 

16 

•87 

8 N 

14 

•90 

6 D 

14 

•48 

5 B 

60 

•20 

6 0 

6 

•78 

1 N 

4 

•26 

2 D 

3 

*79 

2 An 26# 

•67 

4 S 

24 

•10 

6 0 

28 

•68 

7 N 

22 

•16 

1 8 
5 S 

13 

2 

•47 

•88 

8 0 
7 0 

18 

2 

•00 

*36 

4 N 
1 0 

11 

31 

•63 

•89 

6 D 
3 N 

11 

80 

•06 

•48 

4 B 

21 

•78 

6 0 

21 

•26 

7 N 

19 

•79 

2 D 

19# 

•88 

2 S 10 
e An 80 

•10 

•47 

3 0 
1 8 

9 

29 

•68 

•00 

5 N 
2 0 


•16 

068 

6 D 

4 N 

7 

27 

•69 

•06 

5 B 

18 

•86 

6 0 

170 

•89 

1 N 

16 

•42 

2 D 

16 

•96 

2 S 

7 

•78 

4 0 

7 

•26 

6 N 

6 

•79 

7 D 

6 

*82 


A D. 699 W8 pagei 288 to 241 below. 

rot titHii by Bwhma .iddh5nto edd elgebreioelly 

58 


-•08 to the above. 


A.D. V&glia. AD. Ph&lgtma. CHaitra 


1 

Is 







Sr* 

i 


1# 


d 


d 


B J 

8 

M 5 
$ g 

S' 

.2 

49 

0 

g 


V ^ 

a ^ 

% § 


i ji 5 • 

1 « g 5;- 

o 

2 

^ a 

P 

^ a 

P 

^ a p 



2 D 

38 

•05 

89 

3 Jr 

26 

•68 

6 F 26 

•11 

90 

7 Jr 

15 

•94 


2 F 

14 

'47 

4 Mr 16 

•00 

91 

5 Jr 

5 

•81 


6 F 

3 

*84 

1 Mr 6 

•37 

2 1) 

25 

•68 

98 

4 Jr 

24 

•21 

6 F 22 

•74 

93 

1 Jr 

12 

•67 


8 F 

11 

•11 

4 Mr 120 

•64 

94 

6 Jr 

1 

94 


7 Jr 

81 

•47 

2 Mr 20 

•00 

8 D 

22 

•31 

95 

4 Jr 

20 

•84 j 

G F 19#087 

7 Mr 20 -90 

96 

2 Jr 

10 

•21 


8 F 

8 

•74 

6 Mr 9 

•27 

6 D 

290 

•67 

97 

1 Jr 

28# 

•10 

2 ¥ 26 

•68 

98 

6 Jr 

17 

•47 


7 F 

16 

*00 

1 Wr 17 

•68 

99 

2 Jr 

6 

•84 


4 F 

5 

•87 

6 Mr 6 

•90 

7 D 

27 

•21 

700 

1 Jr 

26 

74 

3 F 24 

•27 

01 

6 Jr 

14 

•11 


7 K 

12 

G4 

2 Mr 14 

•17 

02 

a Ji 

3 

•47 


6 F 

2 

•01 

6 Mr 3 

•54 

7 D 

28 

•84 

03 

2 Jr 

22 

•87 

8 F 20 

•90 

04 

6 Jr 

11 

•74 


1 F 

lOO 

•27 

2 Mr 10 

•80 


4 D 

81 

•11 

05 

6 Jr 290 

•64 

7 F 28# 

•17 

06 

3 Jr 

isfooi 


4 F 

17 

*64 

6 Ml* 19 

•07 

07 

7 Jr 

8 

•87 


1 P 

6 

*90 

8 Mr 8 

•48 

4 D 

28# 

•74 

08 

6 Jr 

27 

27 

7 F 26 

•80 

09 

8 Jr 

16 

•64 


5 P 

14 

•17 

6 Mr 16 

•70 

10 

1 Jr 

6 

•00 


2 P 

8 

■68 

4 Mr 5 

•07 

6 D 

25 

•87 

11 

6 Jr 

28 

•90 

1 P 22 

48 

12 

4 Jr 

13 

27 


6 F 

11 

*80 

7 Mr 120 

•88 

13 

1 Jr 

1 

•64 


3 Jr 

81 

•17 

4 Mr IQ* 

70 

0 D 

22 

•00 

14 

7 Jr 

20 

•58 1 

' 2 F 19# 

8 Mr 20 

•06 

•69 

15 

4 Jr 

2 D 

8o8 

•90 

•27 

16 

6 F 

3 Jr 

8 

28 

•48 

•80 

‘7 Mr 9 

6 F 27 

*96 

•88 

IT 

1 Jr 

17 

•17 


2 F 

16 

•70 

4 Mr 17 

28 

18 

6 Jr 

6 

68 


7 F 

6 

•06 

1 Mr 6 

•69 

2 D 

26 

•90 

19 

4 Jr 

25 

•48 

5 F 28 

•96 

20 

1 Jr 

14 

•80 


8 F 

18 

83 

4 Mr 13 

•80 

21 

6 Jr 

8 

•16 


7 F 

1 

•69 

2 Mr 8 

•23 

3 D 

28 

•68 

88 

6 Jr 

22 

•00 

6 F 200 

•69 

23 

2 Jr 

11 

•43 


8 F 

90 

•96 

6 Mr 11 

•49 


6 D 

81 

•80 

84 

1 Jr SCO 

•33 

2 F 28 

*80 

25 

6 ]r 189 

•69 


7 F 

17 

•22 

1 Mr 18 

•76 

26 

8 Je 
7 D 

4 

•00 

•48 

87 

4 F 

1 Jr 

6 

26 

69 

•96 

6 Mr 8 

3 F 25 

•12 

•49 

28 

6 Jr 

16 

•88 


7 F 

14 

•86 

2 Mr 16 

•89 

29 

8 Jr 

4 

•69 


6 F 

8 

•22 

6 Mr 4 

•76 


1 B 

25 

•06 

30 

2 Jr 

28 

•69 

4 F 22 

•12 

31 

6 Jr 

12 

•96 


1 F 

11 

•49 

3 Mr 180 

•02 

32 

4 Jr 

1 B 

2 

21 

•82 

•69 

33 

6 Jr 81 

8 Jr 200 

•86 

•22 

7 Mr 1 
[4 F 18 
[6 Mr 20 

•89 

•76 

•28 

34 

7 Jr 
4 B 

90 'S'J 
29#0'9® 

35 

2 F 
0 Jr 

8 

28 

•12 

•49 

8 Mr 9 

1 F 27 

•65 

*02 

36 

8 Jr 

17 

•86 


6 F 

IG 

•88 

6 Mr 16 

•91 

37 

1 Jr 

6 

•22 


2 F 

4 

•76 

4 Mr 6 

■28 

6 B 

26 

•69 

38 

7 Jr 

26 

•12 

1 F 28 

*65 

39 

4 Jr 

14 

•49 


6 P 

18 

•02 

7 Mr 14 

55 

40 

1 Jr 

8 

•86 


8 F 

2 

•36 

4 Mr 20 

•91 



22H 


TABLE II.— NEW MOONS AND ECLIl’SBS 


a 

I 
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8841 797 6(>2 20M 4111 11 99915 5 33.8 740 

8842 798 663 20M '7081 1 10788 1 490 741 

3843 799 664 20M -9618 19 74691 27 179 7 42 

8844 800 666 21M -2206 8'85d25 23 387 7 43 

8845 801 666 20M *4792 27 49137 21'470 744 

8846 802 667 20M •7878 ]6'60280 17'629 745 

3847 803 668 20M -0995 6-71124 18'786 746 

8848 804 6<;9 21 M ■2562 24-36026 11-920 7 47 

8849 805 670 20 M •6182 1 8-46870 8'077 748 

8850 806 671 20M -7726 2'56714 4-285 749 
3851 807 672 21 M -0312 21-20615 2-869 7 80 

8862 808 673 21M -2899 10-31469 26-081 751 

3853 809 674 20M -6486 28-95862 •24'215 752 
3164 8lO 676 20M -8073 18-06205 20-878 7 53 

8866 811 670 21M -0660 7-17049 16-830 7 54 

8866 8l2 677 21M -3246 26-80961 14-664 7 55 
8887 813 678 20M -6883 14-91795 10-822 7 56 

8058 814 679 20M -8420 4-02638 6-980 7 57 

3889 816 680 21M -1007 22-66684 6-118 7 58 
3860 816 681 21M -Sm 11-77448 1-272 7 59 

8861 817 082 20M -OISO 0-88228 24*983 7 60 
.3882 818 688 20M -8767 19-52131 28-117 761 

8863 819 684 21M -1354 8-62974 19-275 7 62 

3864 820 086 21M -3941 27-26870 17-409 7 63 
8806 821 688 20 M -(iSi'S 16-37720 18-666 7 64 

8866 822 687 20M -OIU 6-48664 9-724 7 65 

8867 828 088 21M -1701 24 12466 7-868 7 66 
3868 824 689 21M -4288 13-28310 4-016 767 

8869 825 690 20M -6876 2-84163 0178 7 68 

8870 820 691 20M -9862 20-98036 26-862 7 69 

8871 827 692 21M -2049 10-08899 22-019 7 70 

8872 828 698 21M -4688 28-72811 20’158 771 

8878 829 694 20M -7222 17-83644 16'811 778 

3874 830 -685 20M 9809 6 94488 12-489 773 
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3876 832 697 21M *4988 14-e9284 6-760 775 
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8881 887 702 20M -7917 19-29570 19*065 7 80 

3882 888 703 21M -0603 8-40413 16-213 781 
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8894 860 715 21Bt -1646 25-86829 6'64l 793 

8896 861 716 21M -4182 14-46678 2-698 794 
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2 Au 14 

•62 

7 Ap 7 

•87 

2 My 7 

•40 

3 Je 

5 

•98 

6 J1 

SO 

•46 

6 Au 8 

•99 

6 Mr 28 

•24 

6 Ap 20 

•77 

1 My 26 

•80 

[2 ,Io 
14 J1 

24« 

24 

88' 

•36 

1 6 Au 22 

•89 

4 Ap 10 

•13 

6 My 160 

•«6 

7 Je 

14 

•19- 

1 J1 

18 

•73' 

8 Au 12 

'26 

1 Ap 4 

•60 

3 My 40 

•03 

4 Jo 

2 

•56 

6 J1 

2 
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7 Jl 81 

•62 

5 Mr 24 
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7 Ap 230 
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21 

•98 
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20 
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6 Au 19 
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4 Ap 12 
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6 My 12 
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7 Je 

10 

•83 

2 Jl 

10 

•36 
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•89 
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•13 

3 My 1 

•66 

6 My 81 

19 

6 Je 

29 

•72 

1 Jl 29 

•26 

re Mr 21 
[l Ap 20 

•60 

•03 

} 2 My 19 

•66 

4 Je 

18 

•09 

6 Jl 

17 

•62 

7 Au 160 

•16 

6 Ap 0 

•40 

6 My 8 

•98 

1 Je 

7 

•46 

2 Jl 
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•99 

4 Au 6# 

•62 

2 Mr 29 

•77 

4 Ap 28 
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6 My 

27 

•88 

7 Je 

260 

•36 1 
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L8 An 24 

•89 

•42 

1 Ap 17 

•67 

8 My 17 

•20 

4 Je 
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6 Jl 

16 

•26 

7 All 13 

•79 

6 Ap 6 

•03 

7 My 6 

■66 
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4eO'09 

3 Jl 

8 

•62 

6 Au 2 

•16 

8 Mr 26 
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4 Ap 240 

•98 

6 My 
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•46- 
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[2 Jl 

22 
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’90' 

•52 

[ 4 Au 21 
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1 An 10 

•42 
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68 
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•46 
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7 Jl 
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•52 

2 Au 70 
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•88 
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29 

•86 
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27 

•88 
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6 Ap 19 

•19 
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2 Je 

17 

•26 

3 Jl 
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6 Au 15 
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6 My 7 

•09 

6 Je 
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1 Jl 
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2 Au 8 

‘68 

7 Mr 27 

•98 

2 Ap 26 

•46 

3 My 

250 

•99 1 

'5 Jo 

.7 Jl 

24 

24 

•52] 
•05 J 

[ 1 Au 22 

'58 

6 Ap 15 

•83 

1 My 160 'Sti 

2 Je 

18 

•89 

4 Jl 

18 

•42 

6 Au 11 

•96 

4 Ap 6 

*19 

5 My 

7 Je 

8 

•26 

IJl 

1 

2 

•78 

8 An 1 

*81 

1 Mr 240 

•66 

8 Ap23 

•09 

’4 My 
^6 Je 

22 

21 

•62 1 
•16 J 

[7 Jl 

20 

•68 

2 Au 19 

•21 

7 Ap 12 

•46 

1 My 11 

•99 

3 Je 

10 

•52 

6 Jl 

10 

•05 

6 Au 8 

•68 

4 Ap I 

•82 

6 My 1 

•35 

7 My 

80 

•88 

2 Je 

29 

•42 

8 Jl 28 

•96 

r 2 Mr 22 

U Ap 20 

•19 

•72 

5 My 20 

•26 

6 Je 

18 

•78 

1 Jl 

18 

•81 

2 Aniee 

•84 

1 Ap 9 

•09 

2 My 8 

•62 

4 Je 

7 

•16 

6 Jl 

00 

•68 

! »*• 

•21 

5 Mr 29 

•46 

6 Ap 27 

•99 

1 My 

27 

•62 

8 Je 

to 

4 Jl 25 

6 Au 24 

•58 

•11 

4 Ap 17 

•35 

6 My 16 

•88 

7 Je 

150 

41 

1 Jl 

14 

•95 

8 An 18 

•48 

1 Ap 6 

•72 

8 My 6 

25 

4 Je 

4 

•78 

6 Jl 

4 

•81 

7 Au 2 

•84 

0 Mr 26 

•09 

7 Ap 2 O 

•02 1 

'2 My 
8 Jo 

24 

22 

•161 

•68] 

6 Jl 

22 

•21 

6 An 20 

•74 

4 Ap 130 

•99 

6 My 18 

•62 

1 Je 

12 

J 

•05 

2 Jl 

11 

•68 

4 An 10 

•n 

2 Ap 8# 

•36 

8 My 2 

•88 

6 Je 

1 

•41 

6 Je 

80 

•94 

1 Jl 30 

•47 

0 Mr 23# 

•72 1 

1 Ap 22 

2 My 21 

•251 

78] 

4 Je 

20 

•31 

6 Jl 

19 

•84 

7 Au 180 

•87 

5 Ap 10 

•62 

7 My 10 

•16 

1 Je 

8 

•68 

8 Jl 

8 

•21 

4 Au 00 

•74 

2 Mr 30 

•98 

4 Ap 29 

•61 

6 My 

29 

•06 

7 Je 

27 

•68 

2J1 27tOU 

1 Ap 18 

•88 

8 My 18 

•41 

4 Je 

16 

•94 

6 Jl 

16 

•47 

1 Au 16 

•00 

6 Ap 8 

•25 

7 My 7 

78 

2 Je 

60 

•81 

8 Jl 

s« 

•84 

6 An 4 

•87 

8 Mr 27 

•C2 

6 Ap 26 

16 

6 My 260 

•68 f 

1 Je 

2 Jl 

24 

28 

•211 

'74 

4 Au22 

•27 

2 Ap 15 

•61 

4 My 160 

•04 

6 Je 

18 

•67^ 

7 Jl 

18 

J 

•n 

1 Aull 

*64 

6 Ap 4 

•88 

1 My 4m 

•41 

2 Je 

2 

•94 

4 Jl 

2 

•47 

6 Au 1 

•00 
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from A.Z>. 500 to A.D. 999 (Arya giddhaiita)Won(. 

Aivina. Karttika. Margaiirsha. Pausha. A.D. Manila. A.D Phalgriina. Chaitra, 


!!>► 

« 

HD 

■i 

O 

s? 

Month. 

Day. 

Fraction. 

>• 

flfi 

•V 

t 

5 

0 

O 

Day. 

Fraction. 

Week-day. 

a 

0 

P 

Fraction. 

► 

c8 

0 

Month. 

c? 

Q 

Fraction. 


W eek-day. 

Month. 

Day. 

Fraction. 


Week-day. 

Month. 

(9 

Fraction. 

Week-day. 

a 

o 

% 

5^ 

« 

P 

a 

o 

3 

o 

as 

7 

Au 

270 

•10 

1 

s 

25 

•03 

3 

0 

26 

•IG 

4 

N 

23 

•G9 


G D 

28 

•22 

41 

7 

Jr 

21 

•75 

2 

P 

iioo 

•28 

6 

8 

14 

•99 

7 

0 

14 

•53 

2 

N 

13 

•06 

8 

1) 

12 

•51) 

42 

6 Jr 

11 

•12 


6 

F 

90 

65 

1 

Mr 

11 

•18 

3 

8 

4 

•30 

4 

0 

3 

•89 

6 

N 

2 

•42 

7 

D 

1 

•95 


2 D 

81 

•48 

43 

4 

Jr 

.30 

•01 

5 

F 

28 

•55 

2 

S 

28 

•26 

3 

0 

22 

•79 

6 

N 

21 

•82 

G 

D 

200 

•86 

44 

1 Jr 

19 

■88 


2 

F 

17 

.91 

1 

Mr 

18 

•44 

<) 

s 

11 

•63 

1 

0 

11 

•16 

2 

N 

0 

•69 

4 

D 

90 

•22 

45 

5 Jr 

7 

•75 


7 

F 

6 

•28 

1 

Mr 

7 

•81 

8 

An 

81 

.99 

5 

s 

30 

•62 

7 

0 

30 

•06 

J 

N 

280 

•59 


3 D 

28 

•12 

46 

4 

Jr 

26 

*65 

6 

F 

25 

■18 

2 

8 

19 

.89 

4 

0 

19 

•42 

5 

N 

17 

95 

7 

D 

17 

•48 

47 

2 Jr 

IG 

•01 


3 

P 

14 

54 

6 Mr 

10 

•07 

7 

8 

9 

•26 

1 

0 

8 

•79 

8 

N 

7# 

•32 

4 

D 

6 

•8,5 

48 

6 Jr 

6 

•38 


7 

P 

3 

•98 

2 

Mr 

4 

44 

4 

Au 

28 

•63 

6 

s 

270 

16 

7 

0 

20^ 

•09 

2 

N 

25 

•22 


;{ D 

24 

•75 

49 

5 

Jr 

23 

•28 

6 

F 

21 

•81 

8 

8 

160 

•62 

5 

0 

IG 

•05 

6 

N 

14 

58 

1 

D 

14 

•11 

50 

2 Jr 

12 

•64 


4 

F 

11 

•18 

5 

Mr 

12 

•71 

7 

6 

8 

An 

6 

26 

■89 

•26' 

2 

'6 

.1 

0 

s 

0 

6 

24 

24 

•42 

•79 

•32 

3 N 3 ’96 

MArsfasirska 

Kahava 

5 

2 

D 

N 

3 

22 

•4S 

•85 

51 

7 Jr 

4 D 

2 

22 

•01 

•38 

52 

1 

5 

Jr 

Jr 

310 

200 

•54 

91 

8 

"7 

Li 

Mr 

F 

Mr 

2 

19 

19 

•07 

•44 

•97 

4 

g 

13 

•16 

6 

0 

12 

•G9 

7 

N 

11 

•22 

1 

D 

10 

•75 

53 

8 Jr 

9#0*28 

54 

4 

F 

7 

•81 

6 

Mr 

9 

*34 

1 

8 

2 

•52 

8 

0 

2 

•05 

4 

0 

31 

•68 

6 

N 

30 

•11 


7 D 

29« 

•64 

2 

Jr 

28 

•17 

3 

P 

26 

*71 

7 

S 

21 

•42 

1 

0 

20 

■95 

3 

N 

190 

•43 

6 

D 

19 

•01 

55 

0 Jr 

17 

•54 


1 

F 

16 

.07 

2 

Mr 

17 

00 

4 

8 

10 

•79 

6 

0 

10 

•32 

7 

N 

80 

•85 

2 

D 

8 

•88 

56 

8 Jr 

6 

•91 

57 

6 

F 

5 

•41 

6 Mr 

6 

•97 

2 

Au 

30 

•16 

3 

8 

28 

•68 

5 

0 

28iC 

)*J1 

6 

N 

26 

•76 


1 D 

26 

•28 

2 

Jr 

24 

•81 

4 

\} 

23 

•34 

1 

8 

18 

•06 

2 

0 

17 

•58 

4 

N 

16 

•11 

5 

D 

15 

•64 

58 

7 Jr 

14 

•17 


1 

P 

12 

•70 

8 

Mr 

140 

78 

5 

8 

70 

•42 

6 

0 

69 

•96 

1 

N 

5 

•48 

3 

D 

5 

•01 

59 

4 Jr 

3 

•54 

60 

6 

F 

2 

•07 

7 

Mr 


•60 

2 

An 

270 

•79 

4 

8 

26 

82 

5 

0 

26 

•86 

7 

N 

24 

•88 


1 D 

28 

•91 

3 

Jr 

22 

•44 

' 

t* 

:0 0 97 

1 

S 

14 

■68 

3 

0 

14 

•21 

4 

N 

12 

•74 

G 

D 

12 

•27 

61 

7 Jr 

10 

•81 


2 

F 

9 

•34 

8 

Mr 

10 

•87 


3 

4 

•05 

7 

0 

3 

•68 

2 

N 

2 

•a 

8 

D 

1 

•64 


6 D 

810 

•18 

62 

C 

Jr 

29# 

•71 

1 

P 

28 

•24 

4 

8 

22 

•96 

0 

0 

22 

•48 

1 

N 

21 

•01 

2 

1) 

200 

•64 

63 

4 Jr 

19« 

•07 


5 

F 

17 

•60 

7 

Mr 

19 

•18 

2 

g 

12 

•82 

3 

0 

11 

•85 

6 

N 

10 

•.38 

6 

D 

•o 

•91 

64 

1 Jr 

6 

•44 

65 

2 

P 

6 

•97 

4 Mr 

7 

•60 

6 

Au 

31 

•09 

1 

s 

80 

•22 

2 

0 

29 

•75 

4 

N 

28# 

•28 


6 D 

27 

■81 

7 

Jr 

20 

•34 

1 

F 

24 

•87 

5 

8 

10 

•68 

7 

0 

19 

•11 

1 

N 

17 

•64 

8 

D 

17 

•17 

66 

4 Jr 

15 

71 


6 

P 

14 

24 

7 

Mr 

15 

•77 

2 

g 

8 

•95 

4 

0 

80 

•48 

6 

N 

7« 

•01 

7 

D 

G 

•54 

67 

2 Jr 

5 

•07 

68 

8 

F 

8 

•fX) 

5 

Mr 

5 

■13 

7 

Au 

29 

•82 

1 

s 

270 

•85 

3 

0 

27 

•88 

4 

N 

25 

•91 


0 D 

26 

•44 

7 

Jr 

23 

•97 

2 

F 

22 

•50 

0 

8 

16 

*26 

7 

0 

15 

•76 

2 

N 

14 

•28 

8 

D 

18 

•81 

69 

6 Jr 

12 

■84 


6 

F 

loo 

•87 

1 

Mr 

12 

•40 

8 

8 

6# 

•68 

5 

0 

6 

•11 

6 

N 

3 

•64 

1 
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3 

•17 

70 

2 Jr 

1 

•70 


4 

Jr 

810 

•28 

5 

Mr 

1 

•77 

[1 

Au 

8 

25« 

24 

•95 

•48 

4 

0 

24 

.01 

5 

N 

22 

•64 


Pausha 

Kshaya 

72 

7 D 

22 

■07 

71 

1 

Jr 

200 

•60 


F 

Mr 

19 

20 

•13 

•06 

A 

R 

IS 

*8.5 

1 

0 

18 

•US 

2 

N 

11 

•91 

4 

D 

11 

•44 

6 Jr 

9 

•97 

73 

7 

F 

8 
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Mr 

9 

•08 

4 

D 

8 

2 

•21 

5 

0 

1 

•74 

6 

0 

31 

•27 

1 

N 
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•81 


3 D 
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4 

Jr 

27 
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6 

F 

26 

40 

3 

8 

21 

•11 

5 0 

20 
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9 

N 
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7 

D 

18 
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17 

•23 


8 

P 

16 
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6 

Mr 

17 

•29 

^ R 

10 

*48 

2 

0 

10 

•01 

8 

N 

*0 

•64 

5 

D 

8 

•07 

75 

0 Jr 

6 

•00 

76 

1 

F 

6 

•18 

2 
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6 

•66 
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4 An 
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6 

8 

29 

•38 

7 

0 
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2 

N 

27 

•44 


8 D 

26 

•97 
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25 
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7 

F 

24 

•03 

8 

S 

170 

•74 

5 

0 

17 

•27 

6 

N 

16 

•60 

1 

D 

16 

•33 

77 

2 Jr 

13 

•87 


4 

F, 

12 

•40 

5 

Mr 

180 

•93 


8 

70 

'U 

2 

0 

C 

•64 

4 

N 

5 

•17 

5 

D 

4 

•70 

76 

7 Jr 

8 

•23 

79 

1 

F 

1 

•76 

3 

Mr 

8Q 

•29 

X 

fi 

Au 

270 

*48 

7 

8 

26 

•01 

1 

0 

25 

‘54 

8 

N 

24 

•07 


4 D 

23 

•60 

6 

Jr 

22 

•18 

7 

F 

20# 

•06 

4 

8 

15 

•37 

5 

(J 

14 

•91 

7 

N 

13 

•44 

1 

D 

12 

•97 

80 

8 Jr 

110 

•50 


6 

F 

10# 

•08 

0 

Mr 

10 

•56 

1 

8 

8 

•74 

8 

0 

3 

•27 

4 

N 

1 

•80 

6 D 

1 

•83 


7 D 

300 

•80 

61 

2 

Jr 

29 

•39 

8 

F 

27 

•92 

7 8 

22 

•64 

8 

0 

22 

•17 

3 

N 

20 

•70 

5 

D 

200 

•28 

62 

6 Jr 

18 

•7G 


1 

P 

17 

•29 

2 

Mr 

18 

•82 

5 

8 

12 

•01 

6 

0 

11 

‘64 

1 

N 

10 

•07 

2 

D 

•^f 

•60 

63 

4 Jr 

8 

•18 

84 

6 

F 

G 

•66 

7 

Mr 

8 

•19 

2 

S 

1 

•87 

8 

8 

80 

•90 

6 

0 

30 

48 

0 N 

28# 

•97 


1 D 

28 
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3 

Jr 

27 

•08 

4 

F 

25 

•66 

1 

8 

19 

•27 

2 

0 

180 
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4 

N 

17 

•83 

5 

D 

le 

•86 

85 

7 Jr 

15 

‘89 


1 

F 

18 

•92 

8 

Mr 15 

•45 

JC 

0 

g 

*64 

7 

0 

80 

•17 

1 

N 

6 

•70 

8 

I) 

6 

•28 

86 

4 Jr 

4 

•76 

67 

6 

F 

3 

•29 

7 Mr 

4 

•82 

u o 

3 An 

29 

•01 

4 

8 

27# 

•54 

6 

0 

27 

•07 

7 

N 

25 

•60 


2 D 

25 

•18 

3 

Jr 

28 

•OG 

5 

P 

220 

•19 

1 

8 


•90 

3 

0 

16 

•43 

4 

N 

14 

•96 

e 

D 

U 

•49 

88 

1 Jr 

18 

•08 


2 

P 

no 

•56 

4 

Mr 

12 

•09 

6 

8 

5 

•27 

7 

0 

4 

•80 

2 

N 

3 

•83 

8 

D 

2 

•8G 

89 

5 Jr 

1 

•39 


6 

Jr 

80tO'92 

1 

Mr 

1 

•45 

J? 

Au 

25 

•(i4 

6 

0 

23 

•70 

1 

N 

22 

•23 

2 

D 

21 

•76 

90 

4 Jr 

209 

•29 


5 

F 

18 

•82 

7 

Mr 

20 

•35 

15 » 

2 fl 

8 B 

24 

18 

2 

•17 

*68 

•90 

4 

1 

0 

0 

18 

2 

•07 

•43 

6 N 

2 0 

11 

31 

•60 

•06 

7 

4 

D 

N 

!!8 

•13 

•49 

91 

1 Jr 
6 D 

30 

•66 

•02 

92 

8 F 

7 Jr 

8 

28 

•19 

•55 

4 

2 

Mr 

P 

9 

27 

•72 

•09 

5 

8 

20 

•80 

7 

0 

20 

•88 

1 

N 


3 

D 

18 

•39 

93 

4 Jr 

16 

•92 


6 F 

15 

•45 

7 

Mr 16 

•98 

A 

8 

10 

•17 

4 

0 

9 

•70 

6 

N 

8 

•23 

7 

D 

7 

•76 

94 

2 Jr 

6 

•29 

95 

8 

F 

4 

‘82 

5 

Mr 

6 

86 

w 

7 

Au 

80 

•68 

2 

8 

290 

•06 

3 

0 

28 

♦69 

6 

N 

27 

•18 


6 D 

26 

•60 

1 

Jr 

25 

•19 

2 F 

28 

•72 


to A.D. 909 tee page* 288 to 241 below. 

For litbli bf Brahma liddhanta add algebraically —*04 to the abore. 
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TABLE II.— NEW MOONS AND B0UPSE9 


TABLB XI.-SolAr yean and new meoaa 


Vaiettha. Jyeeh^ha. A«liAdI»«i' ^rftrana. Bhidrapadt^. 


88P6 862 717 21M 

8897 m 718 20M 

8898 864 719 21M 

3899 855 720 21M 
8900 856 721 21 M 
Zm 857 722 20M 

3902 868 728 21M 

8903 859 724 21 M 

8904 860 726 21 M 

8905 861 726 21M 
8900 802 727 21 M 

8907 863 728 21 M 
890H 864 729 21 M 
8909 866 730 21M 

3910 806 781 21M 
8911 807 732 21M 
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Ending momentfl of tithie are the earns for Arya and Bftrya siddh&ntai. 
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•24 

2 X 

6 

77 

4 D 

6 

‘80 

43 

6 Jr 

4 

•83 


7 F 

8 

■30 

1 Mr 

4#0'8» 

4 Au 

me 

1*07 

5 S 

27 

•60 

7 0 

27 

•18 

1 X 

25 

•66 


8 B 

25 

•19 

44 

4 Jr 

23 

•78 

e F 

22# -26 

2 8 

15 

•97 

4 0 

15 

•60 

6 X 

14 

•03 

7 D 

13 

•66 

45 

2 Jr 

120 

•09 


3 F 

m 

62 

6 Mr 12 

*16 

7 8 

6 

•84 

1 0 

4 

■87 

8 N 

3 

•40 

4 B 

2 

•98 

46 

0 Jr 

10 

•46 


7 Jr 

80 

•09 

2 Mr 

1 

'62 

14 An 26 

•70 

7 0 

28 

77 

2 X 

22 

•80 

8 V 

2IA0'B3 

47 

6 Jr 

20 

•86 


6 F 

18 


1 Mr 20 

•42 

l6 8 

24 

•28 

















•26 

5 Mr 



a 8 

18 

•60 

6 0 

18 

■18 

6 X 

11 

•66 

1 B 

11 

•19 

48 

2 Jr 

9 

•72 

49 

4 F 

8 

8 

*79 

7 8 

1 

•97 

a 0 

1 

•60 

4 0 

810 

•08 

6 X 

29 

•66 


7 B 

29 

•09 

1 Jr 

27 

•02 

3 f 

26 

•16 


1,B. 999 ie« pages 288 to 241 below, 
for tiibis by Brahma siddh&nta add algebraioally *04 to the abore. 
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231] 


TABLE IT. — NEW MOONS AND ECLIPSES 

TABLE IX.— Solar yeara and now moona 


Com. 
ta«noe- 
menv of 
lolar 
year. 


“ 1 
{2 > 


§5 


O 

d 

o . 

? ^ 
g-o 

Em 


S 

d 

a 

2 

e 

Sc 

0> 

« c 

c 

£ 


Vaisakha. Jyealitha. S'ivana. Biidrapada. 


e I 

d ® 
•< 


s 


2 

Em 


S ►* 

O cS 

Q 


'f 

M 

d 

I 


d 

o 

a 


oS 

fi 


8050 900 771 21M 


8951 907 

8952 908 

8953 909 
8964 910 
8966 911 

8956 912 

8957 91.8 

8968 914 

8959 916 
3960 916 

8961 917 

8962 91H 
8968 919 

8964 920 
3966 921 
8966 922 

8067 923 
3968 924 

8960 925 

8970 926 

8971 927 

8972 928 
8978 929 
8974 930 

3076 031 
3976 982 


772 21 M 
778 22M 


774 21M 

775 21M 

776 21M 

777 22M 

778 21 M 

779 21 M 

780 21M 

781 22M 


•6406 6 04245 23 776 

•8993 24' 681 46 21 ‘910 
•1680 13 78090 18*068 

4167 2 89831 14‘226 
•6758 21*53736 12.369 
•9840 10'64680 8T>17 

1927 29 28482 6*661 
4514 18*89326 2 809 

7101 7*50169 26 621 


A.D. 

849 

860 

851 

852 

853 

854 


4 Mr 27 *68 6 Ap 260 '21 7 My 26 

6 Jo 13 
4 Je 


3 Ap 163 *68 
7 Ap 4#0P5 


5 My 15 
2 My 4 


•11 

*48 


6 Mr 24 
4 Ap 12 

1 Ap 1 

7 Ap 20 

4 Ap 8 

2 Mr 29 

1 Apl7 

5 Ap 6 

782 21M ‘4861 4 85759 16*970 8 6 0 2 Mr 250 


9687 26*1 4065 24.666 
2274 15-21076 20*813 


855 

856 

857 

858 
869 


788 21 M 
784 22M 

786 22 .VI 
780 21M 

787 21M 

788 22M 

789 22 M 

790 21 M 

791 21 M 

792 22M 

793 22M 

794 21M 
796 21M 

796 22M 

797 22M * 


•7448 22*99062 15*104 
0086 12*10506 11*262 


861 

862 

863 [ 

864 

865 

866 

867 

868 


3977 988 798 21 M 

8976 984 
8979 986 


799 21 M 

800 22M 

3980 086 801 22M 

802 21M 

803 21 M 

804 22M 

805 22M 


3981 937 
8982 988 

3988 989 
3984 940 
8985 941 

8980 942 
8987 948 

3988 944 

3989 916 

3990 946 

8901 947 

8992 948 

8993 949 

8994 960 

8995 961 

3990 962 

3997 068 

3998 954 

8999 956 

4000 966 

4001 967 

4002 968 
4008 959 


806 2m 

807 21 M 

808 22M 

809 22M 


810 21M 

811 21M 

812 22M 
818 22M 

814 21M 

815 22M 

816 22 M 


•2021 1 21348 7*419 
•6208 19*86261 5*568 
•7705 8 90095 1*711 

•0882 27*69990 27*899 
•2969 16*70841 23‘667 

‘6566 5*81684 19*716 

•8142 24*46686 17*848 8 69 
•0729 13 60430 14*006 8 70 

•8810 2*67283 10164 871 
•6908 21*31176 8 298 872 
•8400 10*42019 4*466 8 73 

1076 29*06922 2*689 874 
-8668 18*16705 26*301 875 

•6250 7*27608 22'469 876 

-8887 26*91611 20*693 877 
•1424 16*02354 16761 87 8 

•4009 4*18198 12*908 8 79 

•6697 22*77101 11*042 8 80 
•9184 11*87944 7*200 881 

•1771 0*98787 3*858 3 82 [ 
•4868 19*62690 1*491 883 
•6944 8*78588 25*204 884 

■9681 27*87436 28*887 885 
•2118 10*48280 19*496 8 86 

•4706 6*50122 15*063 887 

•7292 24*28026 13*787 
•9878 13*83869 9*944 

•2405 2 44712 6*102 
5062 21*08616 4*286 
•7039 10*19459 0*894 


818 21M 

819 22M 


•0226 28*83880 26*082 
•2812 17*94204 22*240 


•7986 26*68950 16*631 
*0573 14*79794 12*689 


888 

889 

890 

891 

892 

893 

894 


1 Ap 13 
6 Ap 3 
3 Mr 28 

5 Ap 22 

2 Ap 10 

6 Mr 80 

6 Ap 18 

3 Ap 8 

7 Mr 27 

6 Ap 160 

3 Ap 4 

1 Mr 26 

6 Ap 11 

4 Ap 1 

8 Ap 20 

7 Ap 9 

4 Ml* 28 

3 Ap 16 

1 Ap 60 
6 Mr 200 

4 Ap 18 

1 Ap 2 

6 Mr 23 

7 Ap 21 
6 Ap 11 

2 Mr 30 

1 Ap 18 
6 Ap 7 

8 Mr 28 
I 


81 

•21 

-.58 

•48 

•84 

•21 

11 

48 

*84 

•74 

*11 

*47 

*01 

*87 


6 Ap 22 
6 My 11 
8 My 1 

2 My 20 
6 My 8 

3 Ap 27 

2 My 1 
7 My 0i 

4 Ap 24 


•86 

74 

•11 

•01 

37 

74 


3 My 13 
7 My 2 


64 

■01 

87 

*27 

•64 


ri My 22 
12 Jo 20 
7 Jo 10 

4 My 80 

3 Jo 18 

7 Jo 60 

5 My 270 

4 Jo 16 
1 Je 4 

\ 5 My 23 


.74.^2 Je 
1 3 J1 
1 J1 
5 J1 
4 J1 


17 .To 22 


24 

23 

13 

2 

20 


*27 [6 
*17 U 


1 J1 
6 Je 

6 J1 

2 J1 

6 Je 
Jl 
5 Jl 

3 Jl 
1 Jl 


4 Jo 
2 Je 


6 My 21 

3 My 9 
1 Ap 29 

7 My 18 

4 My 70 
1 Ap 250 

7 My 14 
6 My 4 
.r>oP Ap 23 
4 My 23 

1 My 11 

6 Ap 80 

4 My 19 

2 My 9 

6 Ap 27 

5 My 16 

2 My 6« 

7 Ap 26 

5 My 12 

3 My 2 


•74 

*64 

*00 

•37 

•27 

•64 


•90 

27 

•16 

*58 

90 

•80 

•16 

•63 


*54 
*90 
•27 

•17 
•68 

*90 

•80 
•17 
•63 
•06 
•48 2 

•80 


fi 


.48 

*80 

•16 

•69 

•06 

•48 

•32 

•69 

•06 


Ap 14# 

6 Ap 4# 

3 Mr 24 
2 Ap 12 
6 Mr 81 

5 Ap 19 
8 Ap 9 

817 22M -SSSO 7'04978 18-397 898 7 Mr 29 

6 Ap len ■ 
8 Ap 6#0'' 

820 22 M -8100 3-90037 8 848 898 1 Mr 28§0' 


896 

897 


821 22M 

822 21M* 

828 22M 
824 2:H 


•6746 22-54689 6.980 
•8888 U-68384 8188 

■0D20 0-76328 26-860 
•8607 19-40129 24'984 


889 

900 


7 Ap 14 
4 Ap 2 
ri 22 
Ap 21 
902 7 Ap 10 


•12 

•49 

*86 

•89 

•76 


2 My 21 

6 My 10 

3 Ap 28 

2 My 170 

7 My 70 

4 Ap 260 

3 My 14 
7 My 8 

[6 Ap 28 
[6 My *22 

4 My 12 

1 Ap 30 

7 My 19 
4 My 8 

2 Ap 28 

1 My 16 
6 My 6 

2 Ap24 

1 My 18 
0 My 2 

4 My 20 

2 My 10 


•70 

•06 

*43 

•32 

*69 

•06 

•90 

•33 

*22 

•69 

•96 

*86 

•22 

•59 

•49 

'85 

•22 

•7.5 

*12 

•49 

•36 

•76 

•12 

•02 
•88 
•76 1 

•66 

•02 

•92 

•28 


1 Je 20 

5 Je 8 

2 My 28 

1 Je 1 

6 Je 

3 My 26 

2 Je 13 
C Je 2 

5 Je 21 
Je 9 

7 My 30 

6 Jo 180 

8 Je 70 

7 My 20#O’0O [ 


•80 

•17 

*86 

*43 

80 

•70 

•07 

•38 

*70 

*69 

•96 

•33 

•23 

•69 


6 Jl 
8 Je 

2 Jl' 

6 Jl 
4 Je 

3 Jl 

7 Jl 

4 Je 
6 Jl 
'3 Jl 
1 Jl 


*86 

*22 

*69 

*12 

•49 

*86 

•76 

*12 


*39 

■76 


6 Jo 14 
4 Je 4 

My 24 
Je 23 

7 Je 11 

4 My 81 

8 Jo 19 
1 Je 9 

5 My 28 

4 Je 16# 

1 Je 6 

6 Vy 26 

6 Je 13 

2 Je 2 

1 Je 21 
6 Je 10 

3 My 30 

1 Je 170 - 
6 Je 7i0‘28 

8 Uj 27# -66 [ 

2 Je 14 
6 Je 8 

4 My 24 


7 Jl 

4 Jl 

1 Je 

7 Jl 

5 Jl 

2 Je 

4 Jl 

1 Jl 

5 Jl 

4 Jl 

2 Jl 

6 Je 

5 Jl 
2 Jl 

7 Je 


18 

6# 

25 

26 
14 

4 

21 

11 

30 

190 

70 

270 

16 

6 

28 

23 

12 

2 

21 


28 

17| 

7 

25 

25 

14 

8 


11 

80 


Is 

84 

Cm 

•27 

•81 

•17 

*64 


•80 

•17 

•07 

•44 

•80 

•88 

•70 

*07 

•97 

*83 

•70 

•60 

*90 

*33 

*28 

•60 

•96 

•49 

*86 

*23 

•12 

•49 

•86 

•76 

•12 

*49 

*02 

•89 

•70 

*66 

•02 

•89 




5 Au 22 ‘84 


2 Au 11 
7 Au 1 
5 Au 18 

3 Au 80 

7 Jl 280 

0 Au 16 

8 Au 4 

2 Au 23 

7 Au 18 

4 Au 2 

3 Att 20 

7 Au 9 

5 Jl 80 

4 Au 18# 

1 Au 6# 
r 6 Jl 20 
17 Au 26 

4 Au 14 

2 Au 4 

1 Au 22 

6 Au 11 

2 Jl 81 

1 Au 190 
6 Au 80 

3 Jl 28# 

2 Au 10 

6 Au 6 

6 Au 28 

2 Au 12 

7 Au 2 

6 Au 21 

8 Au 9 

7 Jl 200 
6 Au 17 


•70 

07 

97 


■70 

60 

•97 


23 

*60 

■60 


23 

'13 

•49 

•86 

*39 

•76 

•18 

•02 

•89 

•76 

*66 

•09 

*32 

*20 

*66 

*66 

92 

•29 

■18 

•66 


6J1 16 
8 Jl 6 
[7 Je 24 
^^IbJI 24 
*02 6 Jl 12 
3 Jl 1 


190 

8#O‘05 

^ '06 [J A 


•38 

•28 

•66 

•02 

•91 


2 Jl 20 
7 Jl 10 
4 Jo 280 
3J1 17 


6 Je' 22 
3 Je 12 

7 My 81 

6 Je 19 

8 Je 8 


T)5 

•91 

•28 

•81 


7 Jl 
6 Je 
6 Jl 
4 Jl 
1 Jl 


6 

26 

26 

14 

3 


*02 

•28 

•66 

•18 

•55 

•92 

•81 

•18 

•66 

*44 

•81 

•18 

.71 

•08 

•44 


4 Au 7 
26 
Au 26 

7 An 14 

4 An 8 

8 Au 22 

1 Au 11 

5 Jl 81 


•82 

•18 
•66 
•08 
•45 
•81 

•71 

•08 
‘45 

4 Au 19#0‘8^ 

1 Au 8#071 

0 Jl 28 *08 

4 Au 15 

2 Au 6 

1 Au 24 

6 Au 12 

2 Au X 


7 Jl 22 *34 1 Au 


•18 

•65 

•46 

•82 


4 Jl 
2 Je 

7 Jl 
6 Jl 


11 

80 


180 

8# 


•71 

•08 


•85 


6 Au 1 
8 Jl 

2 Au 17 

6 An 6 


•84 

•24 

•61 

•97 

•87 

•24 

•61 

•61 


• For SUrya siddbSnta figure* for A.D 600 to 
moment, of tUbi. ue the same for Arya and Stoya eiddtlntai. 



TABLE TI. — NEW MOONS AND ECLIPSES 


Z33 


from A.D. «00 to A.D. 9»9 (Arya •iddhanta)*-c<m«. 


Alvina. Xarttika. Mirgailnha. Pantlia. AJ). Kigh%. A.D. Phalfnna. Chaitra. 


ts 

CQ 

ns • 

M ^ 

% g 

& 

Fraction. 

Week-aay. 

Month- 

S' 

p 

Fraction. 

>>eek-clay. 

Month. 

1=^ 

Q 

Fraction. 

BS 

V . 

1 i£; 

At ^ 
a p 

0 

Q 

Fraction, 

! 

r\ eeir-daj. 

Month. 

K 

d 

P 

Fraction, 


K 

(9 

t5 ■ 

M '2 

9, 0 

^ 

Day. 

Fraction. 

K 

cS 

n 

A a . 

0) 0 18 

St a p 

Fraction. 

0 s 

20 

•87 

1 0 

zoo 

•40 

2 N 

18 

98 

4 D 

18 

•46 

50 

6 Tr 

16 

•09 


7F 

15 

•62 2 Mr 17 

•05 

*4 S 

10 

•23 

6 0 
ft 

9#076 

oo oft 

7 N 

4 0 

8 

28 

•29 

•66 

1 D 

6 N 

7 

27 

•83 

•19 

51 

3 Jr 

7 B 

6 

20 

•86 

•72 

52 

4 F 

2 Jr 1 

4 

26 

•89 6 Mr 0 
•26 3 P 230 

•42 

*78 

1 au 

7 8 17 

•(1U 

•50 

2 0 

17 

•08 

3 N 

16 

•66 

6 D 

15 

•09 

53 

(5 Jr 

18 

•62 


1 F ] 

120 

•15 : 

i Mr 13 

•68 

4 8 

6# 

•87 

6 0 

(5 

•40 

7 N 

4 

•93 

2 D 

4 

•46 

54 

3 Jr 

2 

•99 

55 

6 F 

1#062 

r. 

7 Mr 3 

4 F 20 

•06 

•42 

2 An 27 

•23 

8 B 

26 

•76 

6 0 

26 

•29 

6 N 

23 

•82 


1 B 

23 

•36 

2 Jr ! 

21 

•89 r 

6 Mr 21 

•1)5 

1 8 

5 8 

16 

3 

13 

•60 

2 0 

7 0 

14 

3 

■66 

•08 

4 N 

1 N 

13 

1 

•19 

•56 

6 D 

3 D 

12 

10 

•72 

•09 

56 

7 Jr 

4 B 

11 

30# 

•25 

•62 

57 

1 P 

6 Jr : 

9 

29 

78 3 Mr 10 
•18 7 F 27 

•81 

•08 

4 S 

22 

89 

6 0 

21 

•93 

7 N 

200 

•46 

1 D 

19 

•99 

58 

8 Jr 

18 

•62 


6 F : 

17 

•05 6 Mr 18 

*68 

1 8 

11 

76 

3 0 

11 

•29 

4 N 

eb 

•82 

6 D 

9 

*85 

59 

7 Jr 

7 

•88 


2 F 

0 

41 

8 Mr 7 

■96 

6 B 

1 

•IS 

7 S 

80 

66 

2 0 

30 

•J9 

8 N 

28 

•72 


6 D 

28 

•25 

60 

6 Jr 

26 

•78 

1 F 25 

•81 

5 8 

190 

•03 

0 0 

18« 

‘56 

1 N 

17 

09 

2 D 

16 

•62 

61 

4 Jr 

15 

•16 


6 P 

13 

•68 

7 Mr 15#0’21 

2 S 

o 

•39 

8 0 

7 

•92 

6 N 

6 

•45 

6 D 

5 

•99 

63 

1 Jr 

4 

•52 


8 F 

d 

•05 

4 Mr 4# 

•68 

0 Ao 

[ 2^ 

•70 

1 S 

27 

•29 

2 0 

26 

•82 

4 N 

25 

•35 

6 D 

24 

•88 

63 

7 Jr 

280 

•41 

1 F 21 

•04 

5 8 

16 

•66 

7 0 

16 

•19 

1 N 

14 

•72 

3 D 

14 

•26 

64 

4 Jr 

320 

•78 


6 F 

11 

•31 

7 Mr 11 

•84 

8 8 

6 

■03 

4 0 

4 

56 

6 N 

3 

•09 

7 D 

2 

•02 

65 

2 Jr 

10 

•16 


3 Jr 

80 

•68 

6 Mr 1 

•21 

1 8 

23 

•92 

8 0 

23 

•45 

4 N 

21 

98 

6 D 

21 

•61 

66 

1 Jr 

20 

•06 


2 F 

18 

•68 

4 Mr 20 

•11 

^ 8 

13 

•29 

7 0 

12 

82 

2 N 


•86 

3 D 

10% 

•88 

67 

6 Jr 

9 

•41 


6 F 

7 

•04 

1 Mr 0 

•47 

8 B 

2 

•06 

6 0 

2 

•19 

6 0 

310 

•72 

1 N 

80 

•26 


2 D 

29 

•78 

68 

4 Jr 

28 

•31 

6 F 20 

•84 

2 8 

2) 

•55 

4 0 

200 

•09 

5 N 

18 

•62 

7 I) 

18 

•16 

69 

1 Jr 

16 

•68 


8 P 

15 

•21 

4 Mr 16 

•74 

^ R 

9 

•92 

1 0 

9# 

•46 

2 N 

7 

•98 

4 D 

7 

•51 

70 

0 Jr 

6 

•04 

71 

7 F 

4 

•57 

2 Mr 60 

•11 

4 Au 30 

•29 

6 ^ 

28 

•82 

7 0 

28 

•36 

1 N 

26 

•88 


3 D 

26 

•41 

4 Jr 

24 

94 

6 P 280 

•47 

3 S 

18 

•19 

4 0 

17 

•72 

6 N 

16 

•26 

7 D 

15 

•78 

72 

2 Jr 

14 

•81 


8 P 

120 

•84 

5 Mr 18 

•87 

^ a 

0 

•55 

2 0 

6 

•08 

3 N 

4 

•61 

5 D 

4 

•14 

73 

6 Jr 

2 

•68 


1 P 

1# 

•21 

2 iy(r 2 

•74 

A An 26 

•92 

6 S 

25 

‘45 

7 0 

24 

•98 

2 N 

23 

•61 


4 D 

28 

•04 

74 

6 Jr 

21 

•57 1 

7 P 20 

1 Mr 21 

•10 

•08 

3 8 

14 

•82 

6 0 

14 

•36 

6 N 

12 

•89 

1 D 

12Q 

•41 

75 

2 Jr 

10 

•94 


4 P 

0 

•47 

6 Ml 11 

•00 

1 8 

4 

•19 

2 0 

3 

•72 

4 N 

2 

•26 

5 D 

1C 

•78 


7 B 

81 

•81 

76 

1 Jr 

29 

•84 

8 F 28 

•37 

7 S 

22 

•08 

1 0 

21 

•01 

3 y 

200 

•14 

4 D 

19 

•67 

77 

6 Jr 

18 

•20 


7 F 

16 

•74 

2 Mr 18 

•27 

A a 

11 

•46 

6 0 

10 

•98 

7 N 


•51 

2 D 

9 

•04 

78 

3 Jr 

7 

•67 


6 F 

6 

•10 

6 Mr 7 

•63 

1 An 81 

•82 

8 8 

80O 

•86 

4 0 

29 

•88 

6 N 

28 

•41 


7 D 

27 

•94 

79 

2 Jr 

20 

47 

4 F 26 

•00 

7 8 

190 

•71 

2 (» 

19 

•24 

3 N 

17 

•78 

6 D 

17 

•81 

80 

6 Jr 

16 

•84 


1 F 

]4 

•87 

2 Mr 140 

•90 

R a 

sAOoe 

6 0 

7 

•61 

1 N 

6 

•14 

2 D 

5 

•67 

81 

4 Jr 

4 

•20 


6 F 


•78 

7 Mr 4 

•26 

2 28 

45 

3 B 

20 

■98 

6 0 

26 

•61 

7 N’ 

26 

•04 


1 B 

24 

•57 

83 

3 Jr 

280 

•iO 

4 P 21 

•68 

1 8 

16 

•85 

2 C) 

16 

•88 

4 N 

14 

•41 

6 U 

13 

•94 

83 

7 Jr 

120 

•47 


2 P 

11 

00 

3 Mr 12 

‘63 

b 8 

5 

•71 

7 0 

6 

•24 

1 K 

8 

•77 

8 D 

8 

•80 

84 

4 Jr 

1# 

•84 


6 Jr 

31 

•87 

7 F 29 

•00 

4 8 

23 

•01 

6 0 

28 

•14 

7 N 

210 

•67 

2 D 

21# 

•20 

85 

8 Jr 

19 

•78 


6 F 

18 

•20 

6 Mr 19 

•70 

1 8 

12 
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For tlthii by Brahma iiddhftttta add algibraioallj -- 04 to the abore. 
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meni of 
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year. 
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a 

a 

8 

8 

i 

O' 

a , 


1S S 


£ 

(C 


d g 

a 0 


4004 960 825 22M 

4006 961 826 21 M 

4006 962 827 22M 

4007 068 828 22 M 

4008 964 829 22M 

4009 965 830 21 M 

4010 006 831 22M 

4011 967 882 22 VI 

4012 968 833 32 M 

4018 969 834 21 M 

4014 970 836 22M 

4015 971 886 22M 

4016 972 837 22M 

4017 073 888 21M 

4018 974 839 22M 

4019 975 840 22M 

4020 976 841 22M 

4021 077 842 22M 

4022 978 848 22M 
4028 979 844 22M 

4084 980 846 32.V1 
4026 981 846 22H 

4026 982 847 22M 

4027 983 848 22M 

4028 984 849 22H 

4029 985 850 22M 
4080 986 851 22M 
4031 987 862 22M 

4082 988 863 22M 
4088 989 854 22M 

4034 990 855 28M 

4085 991 856 22M 

4086 992 867 32tf 

4087 998 858 22M 

4088 994 859 22 A1 

4089 995 800 22M 

4040 996 861 22M 

4041 997 862 22M 

4042 998 863 22M 

4048 909 864 22M 

4044 1000 865 22M 

4045 1001 866 22M 

4046 1002 867 22M 

4047 1008 868 22M 

4048 1004 869 22M 

4049 1006 870 22M 

4050 1006 871 22M 

4051 1007 872 22M 

4052 1008 873 28 

4053 1009 874 22M 

4054 1010 875 22M 

4065 1011 876 22M 

4066 1012 877 23M 

4067 1013 878 22M 
4058 1014 879 22M 


•6094 8 60978 21 142 

•86S0 27*14870 19‘276 
•1207 16*26719 16*488 

*.3854 6*36503 11*691 

•6441 21*00466 9*725 
•9028 18*11808 5*883 

•1614 2*22152 2*040 
4201 20-86066 0'174 
•0788 9*96898 28*886 

•9876 28*60801 22*020 
*1902 17*71044 18*178 

•4540 6-82487 14-386 

•7136 26*46390 12‘469 
•9722 14-57234 8-627 

•2809 8-68077 4-786 

•4806 22*31980 2-910 
•7488 11*42823 C6*631 

•0069 0 63666 22-789 
•2660 19-17669 20-922 
-6243 8'28418 17-080 

•7880 26*92814 16*2l4 
•0417 16-08168 11-872 

•8008 6*14002 7*629 

•5690 28-77904 5-663 
•8177 12-88748 1-821 

•0704 1-99592 26-538 
•3861 20 68498 23*667 
•6987 9*74837 19*822 

•8624 28-38240 17*969 
nil 17*49068 14-116 

•3698 6‘69927 10-274 

•6285 25*28830 8*408 
•8871 14 84672 4 665 

•1458 3*45616 0 728 

*4045 22*09419 26*412 
6682 11*20292 22*670 

•9219 0*31105 18*727 
•1806 18 96008 16*861 
4392 8-05861 13*019 

•6970 26*09764 11*162 
•9566 16 80698 7*810 

*2153 491441 3*468 

•4780 23*658i8 1*601 
7826 1*2*60187 26*814 

*9918 1*77030 21 472 
•2500 20*40938 19 606 
6087 9*51777 15*763 

•7674 28-15678 13 896 
•0260 17-26522 10*066 

*2847 6*37366 6*212 

•5434 25 01808 4 840 
•80^(1 14*12112 0504 

•0608 8*22966 24-216 

8194 21*86858 22<360 
•6781 10*97701 18*508 


TABLE II.~NEW MOONS AND ECLIPSES 

7ABLS XI««*-8olar yeurf and new moo&t 
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6 Ap 29 
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2 Je 
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•71 
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Jl 
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27 

26 

•24 

*77 

904 

4 Ap 18 

•02 

5 My 170 

•65 

7 

Je 

IG 

-08 

1 JI 

IS 

*61 

8 

An 

14 

•14 

905 

1 Ap 7 

•89 

2 My 6#( 

3*92 

4 

Je 

5 

•45 

6 Jl 

, 4 

•98 

7 

Au 

3 

•61 

906 

6 Mr 27 

•76 

7 Ap 26# 

•28 

1 

My 25 

•81 

f 8 Je 
4 Jl 

24 

23 

*84 

•88 

6 

An 

22 

•41 

907 

4 Ap 16 

•65 

6 Myl5 

•18 

7 

Je 

13 

•71 

2 Jl 

13 

•24 

8 

An 

11 

•77 

908 

2 Ap 4 

•02 

3 My 8 

•66 

5 

Je 

2 

•08 

6 Jl 

1 

•G1 

1 

Jl 

81 

14 
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6 Mr 24 

•39 

r7 Ap 22 
[2 My 22 

•92 

•46 

8 

Jo 

20 

•98 

5 Jl 

20 

•61 

1 

An 
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•04 

910 

6 Ap 12 

•28 

6 My 11 

•81 

1 

Je 

10 

•84 

2 JI 

iO 

•87 

4 

An 

8 

•40 

911 

2 Ap 1 

*65 

4 My 1 

•18 

6 

My 

80 

•71 

7 Jo 

290 

•24 

1 

Jl 

28 

•77 

912 

1 Ap 19 

•65 

8 My 19 

•08 

4 

Je 

170 

•61 

6 Jl 

17 

14 

7 

An 

15 

*67 

913 

6 Ap 8 

•92 

7 My 8 

•44 

1 

.le 

6# 

•98 

3 Jl 

6 

•61 

5 

Au 

6 

•04 

914 

8 Mr 29 

*28 

4 Ap 270 

•81 

6 

My 27 

•84 

[7 Je 
2 Jl 

25 

26 

•88 

-40 

3 

An 

28 

•94 

915 

2 Ap 170 

•18 

8 My 16 

•71 

5 

Je 

15 

•24 

^6 Jl 

14 

•77 

1 

An 

13 

•80 

916 

6 Ap 6#0‘65 

1 My 6 

•08 

2 

Je 

8 

•61 

4 Jl 

8 

*14 

6 

An 

1 

•67 

917 

3 Mr 26 

•91 

5 Ap 24 

•44 


My 

Je 

28 

22 

•97 

•60 

3 Jl 

22 

•04 

4 

An 

20 

•67 

918 

2 Apis 

•81 

4 Mr 13 

•84 


Je 

11 

•87 

7 Jl 

11 

•40 

1 

An 


08 

919 

7 Ap 8 

•18 

1 2 

•71 

8 

Je 

1 

•24 

4 Je 

80 

•77 

6 

Jl 

800 

•80 

920 

r 4 Mr 22 

1.6 Ap21 

•64 

•08 

7 My 20 

•61 

2 

Je 

19 

•14 

3 Jl 

18# 

•67 

5 

An 

17 

•20 

921 

8 Ap 10 

*44 

4 My 0 

•97 

6 

Je 

80 

•60 

1 Jl 


•03 

2 

An 

6 

•66 

922 

7 Mr 30 

•81 

2 Ap29 

*84 

a 

My 

280 

•87 

5 Je 

27 

•40, 

[? 

Jl 

Au 

26 

25 

•93 

•46 

923 

6 Apl8 

•71 

1 My ISO 

•24 

2 

Je 

16 

•77 

4 JJ 

16 

•80 

6 

An 

14 

•88 

924 

4 Ap 7 

•07 

6 My 6 

•60 

7 

Je 

6 

•14 

1 Jl 

4 

•67 

8 

Au 

8 

•20 

926 

1 Mr 270 

*44 

2 Ap25 

•97 

[t 

My 

Je 

25 

24 

•50 

•03 

7 Jl 

28 

•66 

2 

An 

22 

•09 

926 

7 Apl5 

•84 

1 My 14 

•87 


Je 

18 

•40 

4 Jl 

12 

•93 

6 

An 

11 

•46 

927 

4 Ap 4 

•71 

6 My 4 

‘24 

7 

Je 

2 

•77 

2 Jl 

2 

•80 

8 

Jl 

81 

•88 

928 

2 Mr 24 

*07 

fB Ap 22 

16 My 22 

•60 

•18 

6 

Je 

20 

•66 

1 Jl 

200 

•20 

2 

An 

18# 

•78 

929 

7 Ap 11 

'97 

2 My 11 

•60 

4 

Je 

10 

•08 

6 Jl 

90 

*56 

7 

An 

8 

*09 

930 

6 Ap 1 

•84 

6 Ap 80 

•87 

1 

My 

80 

*40 

2 Je 

SHaO-93 

4 

Jl 

28 

*46 

931 

4 Ap 20 

*24 

5 Mr 19 

•77 

7 

Je 

18 

•80 

1 Jl 

17 

•88 

8 

An 

16 

*86 

932 

1 Ap 8 

•60 

8 My SO 

•13 

4 

Je 

6 

•66 

6 Jl 

6 

•19 

7 

An 

4 

*72 

933 

6 Mr 28 

*97 

7 Ap 270 

*60 

2 

My 

27 

•os] 

f3 Je 
16 Jl 

26 

25 

*56 

•09 

6 

An 

28 

•63 

934 

4 Ap 160 

•87 

6 My 16 

40 

7 

Je 

14 

•98 

2 Jl 

14 

•46 

8 

An 

12 

•99 

936 

2 Ap 6# 

•28 

8 My 6 

76 

5 

Je 

4 

•80 

6 Jl 

3 

•83 

1 

Au 

2 

*86 

936 

6 Mr 25 

‘60 

f 1 Ap 24 
[2 My 2.8 

•18 

•60 

4 

Je 

22 

•19 

5 Jl 

21 

•72 

7 

An 


*26 

937 

5 Ap 13 

•60 

7 My 18 

•08 

1 

Je 

11 

•66 

8 Jl 

n 

*09 

4 

An 


•62 

938 

2 Ap 2 

•87 

4 My 2 

•40 

5 

My 

31 

•93 

7 Je 

80 

•46 

1 

Jl 

29 

•99 

939 

[7 Mr 28 

IT Ap 21 

•23 

*76 

3 My 21 

29 

4 

Je 

190 

*82 

6 Jl 

19# 

86 

7 

An 

17 

•89 

940 

6 Ap 10 

•13 

7 My 0 

•66 

2 

Je 

80 

•10 

3 Jl 

7# 

•72 

6 

An 

6 

•26 

941 

8 Mr 80 

•50 

5 Ap 29 

•08 

6 

My 

280 

•66 

1 Je 

27 

•09- 

[2 

[4 

Jl 

An 

26 

25 

•62 

•16 

942 

2 Ap 18 

•40 

8 My 17# 

•98 

6 

Je 

16 

•46 

6 Jl 

16 

•99 

1 

Au 

14 

•52 

943 

6 Ap 70 

76 

1 My 7# 

*29 

2 

Jo 

5 

•82 

4 Jl 

6 

•86 

6 

An 

8 

*88 

944 

4 Mr 270 

•18 

5 Ap 25 

•671 

'7 

1 

My 

Je 

25 

28 

•19 

•72 

8 Jl 

23 

•26 

4 

An 

21 

•78 

945 

8 Ap 15 

•88 

4 My 14 

•56 

'6 

Je 

IS 

09 

7 Jl 

12 

*62 

2 

An 

11 

•16 

946 

7 Ap 4 

*89 

1 My 3 

•92 

8 

Je 

2 

•40 

4 Jl 

1 

•99 

6 

Jl 

81 

•62 

947 

4 Mr 24 

•76 1 

’6 Ap 23 

7 My 22 

•29 

*62 

2 

Je 

21 

•86 

3 Jl 

200 

•88 

5 

An 

19 

•41 

948 

3 Ap 11 

•66 

‘6 My 11 

•19 

6 

Je 

9 

•72 

1 Jl 

»eo'25 

2 

An 

7 

•78 

949 

1 Ap 1 

08 

2 Ap 80 

•66 

4 

My 

80 

•09 

5 Je 

28# 

•62 

•7 

Jl 

28 

•16 

950 

6 Ap 19 

*92 

1 My 190 

•46 

2 

Je 

17# 

•98 

4 Jl 

17 

•62 

6 

Au 

16 

06 

951 

4 Ap 9 

•29 

6 My 80 

:82 

7 

Je 

7 

•36 

1 Jl 

6 

•88 

8 

Au 

6 

•41 

952 

1 Mr 28 

*60 

8 Ap 27#0 *9 

4 

My 

26 

•72 { 

'6 Je 

7 Jl 

25 

24 

*26 

•78 

2 

An 

23 

•81 

953 

7 Ap Id# 

•56 

2 My 16 

•09 

3 

Je 

14 

•62^ 

6 Jl 

14 

•15 

6 

An 

12 

•68 

964 

4 Ap 5 

•92 

6 My 5 

•45 

7 

Je 

8 

•98 

2 Jl 

3 

•61 

4 

An 

2 

*04 

955 

2 Mr 26 

•29 ( 

8 Ap 24 

6 My 24 

•82 

•86 

6 

Je 

22 

•88 

1 JI 

22 

•41 

2 

An 

200 

‘94 

956 

1 Ap 18 

*19^ 

2 My 12 

*72 

4 

Je 

11 

•25 

5 Jl 

10 

*78 

7 

An 

0 

♦81 

957 

6 Ap 2 

•66 

7 My 2 

•08 

1 

My 

31 

•62 

3 Je 

80 . 

•16 

4 

Jl 

29 

•68 


* For Suiya liddhSiitA figurei for 600 to 
Ending moments of tithis are the same for Arya and Sarya eiddbintae. 
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from A.D. 800 to AD. 900 (Arys ■iddh&Bta)*-«one. 


Aiviaa. Kirttita. UArgatiroha. Faiulta. AD. MAgha. AD. PhUgnao. OluitM. 
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Q 
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28 

•84 
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•87 

4 D 

21 

•90 

04 

6 Jr 

20 *43 


7 F 
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■96 

2 Mr 19 

•49 

4 8 12 

•67 
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12 

•20 

7 N 
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8 ‘79 
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•32 
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•86 
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10 
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Kshaya 
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14 

7 Jr 
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20 
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15 
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5 Mr 7 

•02 

7 Au 31 

•20 

1 8 

8 0 
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27 *82 
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25 

•85 

2 F 24 
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2 N 

17 
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8 D 

16 

•69 

18 
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15 ’22 


0 F 
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G 
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6 
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19 
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6 Mr 4 

•65 

7 Au 2 n 

•88 

2 8 

27 

•3G 

8 0 

26 

•89 

6 N 

25 
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4069 1016 880 22U -8368 0 08638 14-605 
4060 1016 881 28M -OOS-; 18-72608 12-600 
4081 1017 882 22M -3642 7-83201 8 957 

4062 1018 888 22M -6128 26-47194 7-101 
4068 1019 884 28M -8716 16-88037 3-248 

4064 1020 885 28M -1802 4 68880 26 961 

4065 1021 8S6 22.V1 ’8889 23 32788 25-094 

4066 1022 887 22 M -6476 12-48627 21-26-2 

4067 1023 888 22M -91102 1-64469 17-410 

4068 1024 889 28U -1649 20-18373 16-644 

4069 1025 890 22M 4236 9-2921C 11-701 

4(170 1020 891 22M -6823 27-93118 9-836 

4071 1027 892 22M 9410 17 08902 6-993 

4072 1028 893 23M .1990 C-U815 2-161 

4073 1029 894 22 U -4683 24 78707 0-284 

4074 1030 895 22M -7170 13-89551 23-997 

4075 1031 896 22H -9767 3-00396 20154 

4076 1032 897 23M -2844 21-61287 18-288 

4077 1038 898 22M -4980 10-75140 14-446 

4078 1034 899 22M 7517 29 89048 12 680 

4079 1086 900 23M -0104 18-49886 8 787 

4080 1 036 901 28M -2091 7 60730 4-896 

4081 1087 902 22U '6278 26-24638 3 029 

4082 1088 008 2251 -7864 16'36476 26‘741 
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4089 1046 910 22M -6972 2770667 6-778 

4090 1046 911 22M -8669 16-81401 1-981 

4091 1047 912 mi *1146 6-92244 25-643 

4092 1048 918 23M -8788 24-58147 28-777 

4093 1049 914 22M -6819 13-66991 19-035 

4094 1050 916 22M -8906 2-77838 16 098 

4095 1051 916 23M -1493 21-41764 14-227 

4096 1052 017 23U *4080 10-52511 10-885 

4097 1068 918 22M *6667 29-16482 8-518 

4098 1064 919 22M -9253 18-27826 4-676 

4099 1065 920 2SM -1840 7-38169 0 888 

4100 1066 021 28M -4427 26-02072 26*622 
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• For Sftrya siddhinta fig^areB for A.D. 600 to 
Ending moments of tithia are the same for Arya and S&rya liddhantas. 
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A.B* 999 see pages 238 to 241 below. 

Ij'or tithi« by Brahma siddhftnta add algebraically — '05*to the above. 
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TABLB II.— NIW MOONS AND KCLIP8B8 


Ooin- 
menoe* 
inent of 
BoUr 
year. 


Vaisakha. Jyeshtha. -Aiha^a. 


TABLB XL-, 


Bhadrapada. 


* K 

a c9 
o '5 

I 

? s g 

h St 3 


A1&4, 1110 075 23M -4587 2S'4»55 23 983 1053 
4165 nil 976 28M .7124 17'5438 20 140 1054 

4156 1112 977 28M -97] 1 6-6621 18'297 1055 

4167 ms 978 23M •2299 25'2910 14'430 1056 

4168 iiu 979 28M -4887 U-3998 10-588 1057 

4159 1115 980 23M '7474 3-507a 6 746 1058 

4160 1116 981 24M 0082 32 1485 4 878 1059 

4161 1117 982 2311 '2650 11'284S 1035 1060 

4102 1118 983 28V1 •6237 0-8831 21-747 1061 

4163 1119 984 23M -7825 19-0020 22 880 1062 

4164 1120 985 21 VI 0412 81108 19-088 1063 

4165 1121 986 23M -3000 26*7491 17'171 1064 

4166 1122 987 2811 -5587 15-8574 18-328 1065 

4167 1128 088 28M -8176 4 9657 9-485 1066 

4168 1124 989 24M -0768 28-8046 7-619 1067 

4169 1126 090 23M -83.50 12-7129 8-776 1068 

4170 1126 991 23M -5938 1-8212 27 488 1069 

4171 1127 992 23M -8526 20-4001 26-621 1070 

4172 1128 998 24M -1113 9-8684 21-778 1071 

4178 1129 994 28M -8700 28-2078 19-912 1072 

4174 1180 995 23M -6288 17-3166 10 069 1073 

4175 1131 996 28M -8876 6-4239 12-226 1074 

4176 1132 997 24U -1463 26 0628 10-3.59 1075 

4177 1183 998 23M -4031 14-1711 6-517 1076 

4178 1134 999 28a -6688 3-2794 2-674 1077 

4179 1186 1000 23M -9226 21-91«3 0-807 1078 

4180 1186 1001 24M -1813 11-0266 24 619 1079 

4181 1187 1002 23M -4401 0-1849 20-676 1080 

4182 1138 1008 28M -0988 18-7788 18-809 1081 
4188 1189 1004 23U -9676 7-8880 14-967 1082 

4184 1110 loos 24U -2164 29-5209 13-100 1083 
4186 1141 1006 2SM -4751 15-6292 9 257 1084 

4186 1142 1007 23M -7889 4-7376 6-414 1085 

4187 1148 1008 23M -9926 23 3764 8 5(8 1086 

4188 1144 1009 24M -2514 12*4847 27*269 1087 

4189 lUS 1010 23M *5101 1*6930 23*417 1068 

4190 1146 1011 23U *7689 20-2319 21-550 1089 

4191 1147 1012 24M -0277 9-3402 17*707 1090 

4192 1148 1013 24M *2864 27*9791 16840 1091 

4193 1149 1014 23M *6462 17*0874 11*998 1092 

4194 1160 1015 28M *8039 6*1957 8 166 1098 

4195 uei 1016 24M *0627 24*8846 6288 1094 

4196 1162 1017 24M *3214 13 9429 2*445 1095 

4197 1168 1018 23M *6802 8*0512 26 167 1096 

4198 1154 1019 23M *8390 21-8901 24-291 1097 

4199 1155 1020 24M -0977 10-7984 20-448 1098 

4200 1166 1021 24U *8565 294872 18*581 1099 ( 

4201 1167 1022 2SU *6162 18*5456 14*739 1100 

4202 1158 1028 23M -8740 7-6538 10-896 1101 i 

4203 1159 1024 24M -1827 26-2927 9 029 1102 

4204 1160 1026 24M -8916 15-4010 5-186 1103 
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4206 1162 1 027 23M *9000 23*1482 27*031 1105 

4207 1168 1028 24M<*1678 12*2565 28*189 1106 I 
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•92 

4 Ap 11 

'16 

6 My 1O#O80 

7 Je 9 

'22 

1 Jl 

8 

'75 

8 An 7 

'28 

L Mr 81 

'63 

S Ap SO# 

'06 

4 My 29 

•69 

6 Je 

28 

•12 1 

■7 Jl 27 

*66 

7 Ap 190 

•42 

1 My 18 

•98 

8 J© 17 
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Barya liddlianta-Kont. 

A^Tlna. Wrttika. Mirgaftwha. Paualia. AD. Migrlia. A.D. Phaljuna. Chaitra, 


JMI 7 
2 ® d 

POO 


S ® 

2 ® o 

^ S 


1 1 ! 

S? O 
&1 ^ 


® d >> 

® O rt 

^ 55 P 


y. M ^ 

i S § 


4 S 16 *64 6 0 
1 S 4 -91 3 0 

7 S 230 ‘81 2 0 

) I ?• ^ ^ 


) *81 2 0 239 *84 

Ol? 6 0 11 *70 

) *34 4 0 1 -07 

•44 2 0 19 07 


15 *07 

4 *44 

239 *84 
11 *70 


7 N 18#0‘60 2 D 13 


8 Au 29 
12 S 17 
« 8 6 
5 S 25 

2 8 18 
7 8 8 
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3 S 11 
7 Au 80 

6 S 18 

3 8 7 

.r 1 Au 28 

2 8 20 
^7 8 15 
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'81 7 0 
•17 4 8 

•07 8 0 
•44 7 0 


9 *34 

27 *70 

16 -60 


3 N 21 

1 K 10 

5 0 30 

4 N 18 
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6 N 15 

2 N 4r 
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•70 4 0 
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13#0‘23 


6 N 11 
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7 N 6 
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2D 9 
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4 ft 20 *13 6 0 


14 ’76 

40 -18 

23 *02 

12 *89 

80 ’76 


8 N 18 


6 N 21 

8 N 10 
1 0 30 


4 8 20 

1 8 9 

6 Au 29 


•49 3 0 
•86 7 8 

•76 G 0 
•12 3 0 
•02 2 0 

•89 6 0 
•76 4 0 


19 *06 7 N 18 

9 '02 4 N 7 

28 *89 1 0 27 


28 *89 
10 -29 


240 65 

139 *92 
2 *29 


B D 10 

2 N 28 

1 D 17 
6 D 7 

3 N 26 


7 X 140 ’82 

5 N 40 *19 

4 N 23 08 

1 K 12 *46 

6 0 81 *82 


6 D 22 

2 D 11 

7 N 80 


•18 

54 

3 Jr 

a 

•06 


6 P 

10 

•19 

6 Mr 11 

*73 

•50 . 

55 

1 Jr 

1 

03 


2 Jr 

80 

•r>6 

4 Mr 

1 

•09 

‘40 

56 

6 Jr 

19 

•98 


1 F 

18 

46 

2 Mr 

ISO 

•99 

•77 

57 

4 Jr 

8 

•80 


5 P 

6 

•83 

7 Mr 

80 

•86 

•13 


1 D 

28 

•66 

58 

3 Jr 

27 

•19 

4 

2r> 

•72 

*03 

59 

7 Jr 

160 

*56 


2 F 

15# 

•09 

3 Mr 16 

•62 

*40 

60 

4 Jr 

60 

•98 


(J F 

4 

•46 

7 Mr 

4 

•99 

■7o 


2 D 

250 

•29 

61 

3 Jr 

28 

•88 

5 F 

22 

•36 

»G6 

62 

1 Jr 

18 

•19 


2 F 

11 

•72 

4 Mr 18 

•25» 

•08 

63 

6 Jr 

2 

•5G 


7 F 

1 

•09 

1 Mr 

2 

•62 

•93 

64 

4 Jr 

21 

•4G 


5 P 

19 

•99 

7 Mr 

20 

•62 

•29 

65 

1 Jr 

9 

•82 


8 P 

8 

•85 

4 Mr 

0 

•89 

•66 


6 D 

30 

•19 

66 

7 Jr 

28 

•72 

2 F 

270 

•25 

•66 

67 

6 Jr 

18 

•09 


6 F 

160 

•62 

1 Mr 18 

•16 

•98 

68 

2 Jr 

7 

•40 


8 F 

5#0'»^^ 

6 Mr 

0 

•52 

•29 


6 D 

2G 

•82 

69 

1 Jr 

25 

•85 

2 P 

23 

■88 

•19 

70 

6 Jr 

14 

•72 


7 F 

13 

•25 

1 Mr 14 

‘78 

•5G 

71 

8 Jr 

4 

•09 


4 P 

2 

•62 

6 Mr 

4 

•16 

•46 

78 

1 Jr 

22 

•98 


8 F 

21 

•62 

5 Hr 

22 

•05 

•82 

73 

6 Jr 

11 

•85 

74 

7 F 

9 

•88 

2 Mr 

11 

•41 

•19 


8 D 

81 

•72 

5 Jr 

80 

•25 

6 F 

28 

•78 

•09 

75 

2 Jr 

19 

•62 


4 F 

18 

•15 

6 Mr 

19#0«8 

•45 

76 

6 Jr 

8 

•98 


1 P 

7 

•51 

3 Mr 

8 

•04 

•82 


4 1) 

28 

•86 

77 

5 Jr 

260 

•88 

7 F 

25 

•41 

•72 

78 

3 Jr 

180 

•25 


4 P 

14 

•78 

6 Mr 

16 

•81 

•08 

79 

7 Jr 

f>0 

•61 


2 P 

4 

•16 

8 Mr 

5 

•68 
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4 D 
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80 

6 Jr 

24 
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23 
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81 

8 Jr 

12 
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6 Mi 

12 

•94 

•72 

88 

1 Jr 

2 
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4 Mr 
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83 

7 Jr 

21 
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19 

•68 

8 Mi 

21 
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4 Jr 10 
1 D 29 
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28 *41 


^ S 11 
8 Au 81 

2 S 18 

6 8 7 

f 4 Au 28 
Ib S 26 

2 8 16 

7 8 4 
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8 8 12 


4 8 9 

1 Au 29 

7 8 17 
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21 
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6 

D 

19 

*26 
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3 N 
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7 N 
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01 

8 Jr 
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6 Jr 
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6 N 
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22 
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12 

1 

•14 
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5 
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•67 

•04 
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10 

30 
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•57 

04 

1 F 
6 Jr 

8 

29 

•78 

•10 

6 0 

20 

•87 

7 N 

19 

•40 

1 

I) 

18 

•98 

05 

8 Jr 

17 

'46 


5 P 

16 

•00 

8 0 
7 8 

10 

29 

‘24 

•61 

4 N 
2 0 

8 

29 

•77 

•14 
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D 

X 

8 

27 
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•67 

06 
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2 F 
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•36 

•78 
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15 
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5 F 

18 
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1 ft 10 *71 8 0 10 -24 4 N 8 77 U D 

6 Au 81 *08 7 8 29 *61 2 0 29 '14 3 N 27 
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tlitaboYo + *01 for Arya iiddhiiita and - *06 for Brahma liddhSnta, 


7 Mr 90 *67 
4 F 260 ‘6^ 

3 Mr 17 ‘84 

1 Mr 7 *20 

6 P 24 -67 

4 Mr 14 *47 

t Mr 8 *84 

7 Mr 22 -78 

6 Mr U '10 

2 F 28 *47 

1 Mr 19# *87 

6 Mr 8 *78 

8 F 26 *10 

2 Mr 16 *00 

6 Mr 6 *30 

3 P 22 '73 

2 Mr 12 *68 

7 Mr 2 00 

6 Mr 200 ’80 

8 Mr 10# 0‘26 

7 F 270 ‘66 

6 Mr 17 *68 

8 Mr 6 *89 

1 P 24 *26 

7 Mr 14 *16 
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TABLE II. — NEW MOONS AND ECLIPSES 


TABU n- 


Coro- 
misnce- 
inent of 
lolar 
year 


Vaii&klui- J'yeah^a. Aah&^Uia- Sli&drapada* 


• M 

P> ^ 

^ S ^ 

^ S Q 


1 I ^ 

^ s 

2 ® 

5 ® 

fe ?? 


4209 1105 lOtO 28M -6658 20 0087 17‘479 1108 1 Ap 12 

4210 1186 1 031 23M -0440 M120 18-636 1109 6 Ap 2 

4211 1167 1082 24M -2028 27-7509 11-770 1110 4 Ap 20Q 

4212 1108 1088 24U -4616 16-8692 7-927 1111 2 Ap lOQ 

4218 1169 1084 28M -7203 5-9676 4'034 1112 6 Mr 29 

4214 1170 1036 28M WOl 24-6064 2-217 1113 5 Ap 17 

4216 1171 1086 24M -2878 18-7147 26-929 1114 2 Ap 8 

4216 1172 1037 24M -4966 2-8230 22 087 1115 7 Mr 27 

4217 1178 1088 23M 7658 21-4619 20 220 1116 6 Ap 14 

4218 1174 1089 34M -0141 10-6702 16 877 1117 3 Ap 8 

4219 1176 1040 24M -2728 29-2090 14-610 1118 2 Ap 22 

4220 1176 1041 24M -6816 18 8173 10 668 1119 6 Ap 11 

4221 1177 1042 28M 7904 7 4266 6 826 1130 4 Mr 8lC 

4222 1178 1043 24M *0491 26-0646 4 968 112 1 8 Ap 19 
4228 1179 1044 24M -8079 161728 1116 1122 7 Ap 6 

4224 1180 1046 24M -5666 4-2811 24-827 1123 4 Mr 28 

4226 1181 1016 23M 8264 22 9200 22 960 1124 3 Ap 16 

4226 1182 1017 24M 0841 120288 19118 1125 1 Ap 6 

4227 1188 1048 24M -3429 1-1866 16 276 1126 6 Mr 26 

4228 1184 1049 84M 6016 197765 18-408 1127 4 Ap IS 

4229 1186 1050 28M -8604 8-8838 0 566 1128 1 Ap 1 

4280 1186 1051 24M 1192 27-6227 7'699 1129 7 Ap 20§( 

4281 1187 1062 24M -8779 16'6810 3-856 1130 6 Ap 10 

4282 1188 1068 S4M -6867 5 7898 0 018 1131 2 Mr .^O 

4888 1189 1054 28M *‘954 24-3782 26-701 1132 1 Ap 17 
4284 1190 1056 84M -1642 18'4865 21 868 1188 6 Ap 6 

4236 1191 1056 84M -4189 2-6948 18 016 1134 8 Mr 27 

4286 1198 1067 24H -6717 81-2836 16-149 1135 1 Ap 14 

4287 1193 1058 23M -9306 10 3419 12 806 1136 6 Ap 8 
4238 1194 1069 24M 1812 88'980H 10-439 1137 6 Ap 22 


4241 1197 1062 2SM ‘9665 15-8868 0-887 1140 5 Ap 18 -80 7 My 18 

4242 1168 1063 84M -8242 14'9446 24'699 1141 8 Ap 8 -17 4 My 7 

4243 1199 1064 24M 4830 4-0529 80 766 1142 7 Mr 28 64 2 Ap 27 

4244 1800 1065 84M '7418 22-6918 18 889 1143 6 Ap 16 '48 7 My 15 

4246 1201 1066 S4M -0005 11-8001 16-047 1144 8 Ap 4 '80 5 My 4 

4846 1202 1067 .4M '2698 0-9084 11-204 1145 *8 *70 * 

4247 1203 1068 24M -6180 19-6478 9'887 1146 7 Ap 13 -06 1 My 12( 

4248 1204 1069 24M -7768 8 6656 5-494 1147 4 Ap 2 48 C My II 

4249 1206 1070 2-)M '0865 27-2945 S'628 1148 3 Ap SO# '38 4 My 10 

4250 1206 1071 24M '2948 16-4028 27 389 1149 7 Ap 9 -70 2 My 9 

4251 1207 1072 24M -6630 6 6111 28-497 1150 6 Mr 80 ‘06 6 Ap 28 

4252 1208 1078 24M -8118 24'1600 21-630 1151 8 Ap 17 -96 6 My 17 

4268 1209 1074 24M -0706 13-2583 17 787 1152 1 Ap 6 83 2 My 6 

*264 1210 1076 24M -8293 2-8666 18 044 1153 6 Mr 26 ^oj^J 
4266 1211 1076 24M 6881 21 0064 12-078 1164 4 Ap 14 '69 6 My 14 

4256 1212 1077 24M -8468 101137 8-236 1155 1 Ap 3 ‘96 8 My 8 

4257 1218 1078 24M -lose 28-7526 6 368 1156 7 Ap 210 ‘BC 2 My 211 

4268 1214 1079 24M -8043 17-8009 2'526 1157 6 Ap IlQ 6 My 10 

4269 1216 1080 24M '6231 6'9692 26-287 1158 2 Mr BlQ W 4 Ap 80 

4260 1216 1081 24M '8819 26-6081 24'370 1159 1 Ap 19 '49 8 My 10 

4261 1217 1082 24M -1400 14'7164 20 627 1160 6 Ap 7 -86 7 My 7 

4262 1218 1088 24M ‘3904 8-8247 IC‘686 1161 8 Mr 28 ‘22 4 Ap 26 

4268 1219 108-1 24M '6681 22-4636 14-818 1162 2 Ap 16 12 8 My 16 


•69 

i 

J My 12 

•25 

1 4 Je 10% 

•76 

6 J1 

10 

•28 

7 

Au 

8 

•81 

•06 

7 

My 10 

•69 

2 My3l9 

•12 

3 Je 

29 

•66 

fi 

; Jl 

29 

•18 

•96 

6 

My 20 

•48 

1 Je 19 

•01 

2 Jl 

18 

•64 

4 

Au 

17 

•08 

•32 

3 

My 9 

•85 

6 Je 8 

•88 

6 Jl 

7 

•01 

i 

Au 

6 

•44 

•69 

1 

Ap 28 

•22 

2 My 27 

•76 

r4 Je 
1.5 Jl 

26 

25 

•28 

•81 

7 

Au 

24 

•34 

•68 

7 

' My 17 

•12 

t 1 .le 15 

•66 

3 Jl 

15 

•18 

4 

Au 

ISO 

•71 

•95 

4 

. My 6 

•48 

t 6 Je 5 

•01 

7 Jl 

4 

•54 

2 

Au 

80 

•07 

•82 

[1 

Ap 25 
My 25 

•85 

*88 

4 Jo 23 

•01 

6 Jl 

28B0'44 

7 

Au 

21 

•97 

•22 

7 

My 13 

•76 

2 Je 12 

•28 

8 Jl 

11 

•81 

5 

Au 

10 

•34 

•58 

5 

My 8 

•11 

6 Je iQ 

•64 

1 Jl 

1 

•18 

2 

Jl 

80 

•71 

•48 

4 

My 25#O’01 

6 Je 20 

•64 

7 Jl 

20 

•07 

1 

Au 

18 

•60 

•86 

1 

My ll# 

•88 

2 Je 9 

•91 

4 Jl 

9 

•44 

6 

All 

7 

•97 

•22 

5 

Ap 29 

•76 

7 My 29 

•28 

1 Je 

27 

•81 

[; 

Jl 

Au 

27 

25 

•84 

•87 

•11 

4 

My 18 

•64 

0 Je 17 

•17 

7 Jl 

16 

•70 

2 

Au 

15 

•24 

•48 

2 

My 8 

•01 

3 Je 6 

•64 

6 Jl 

6 

•07 

0 

Au 

4 

•60 

•85 

6 

Ap 27 

•38 

f7 My 26 
[2 Jo 25 

•91 

•44 

3 Jl 

24 

•97 

5 

Au 

289 

•60 

•74 

6 

My 16 

•27 

6 Je 13 

•80 

1 Jl 

ISO 

■34 

2 

All 

119 

•87 

*11 

2 

My 4 

•64 

4 Je 3 

•17 

5 Jl 

20 

•70 

7 

Au 

1 

•38 

•48 1 

[i 

Ap 24 

My 23 

•01 

‘64 

8 Jo gSBOOT 

4 Jl 

21 

•60 

6 

Au 

20 

•18 

•38 

6 

My 120 

•91 

7 Je 11 

•44 

1 Jl 

10 

•97 

8 

An 

9 

•60 

•74 

8 

My 10 

•27 

4 My 30 

•80 

6 Je 

29 

•84 

7 

Jl 

28 

•87 

>64 

2 

My 20 

•17 

3 Je 18 

•70 

5 Jl 

18 

•23 

6 

Au 

16 

•76 

•01 

6 

My 9 

•64 

1 Je 8 

•07 

2 Jl 

7 

•60 

4 

Au 

6 

•13 

•88 

8 

Ap 28 

91 

f 6 My 28 
[O Je 26 

*44 

•97 

1 Jl 

26 

•60 

3 

An 

250 

•08 

•27 

2 

My 16 

•80 

4 Je 16 

•88 

5 Jl 

14 

•86 

7 

An 

ISO 

•40 

•64 

7 

My 6 

•17 

1 Je 4 

•70 

3 Jl 

4 

•28 

4 

An 

290*76 

•Oil 

[6 

Ap 25 

My 26 

•64 

•07 

7 Je 28 

•00 

2 Jl 

22% 

•13 

8 

Au 

21 

•66 

•90 

8 

My 14 

•44 

4 Je 120 

•97 

6 Jl 

12 

•60 

1 

An 

11 

•08 

•27 

7 

My 2 

•80 

2Je 10 

•83 

8 Je 

80 

•86 

5 

Jl 

30 

•39 

IT 

0 

My 21 

•70 

1 Je 20 

28 

2 Jl 

19 

•76 

4 

Au 

18 

•29 

•54 

4 

My 11 

•07 

5 Je 9 

•60 

7 Jl 

9 

•18 

1 

Au 

7 

*66 

•90 

1 

Ap 80 

•48 

2 My 29 

•96 1 

'4 Je 
6 Jl 

28 

28 

•50 

•08 

7 

An 

26 

•56 

•80 

7 

My 18 

•88 

1 Je 16 

•80 

'8 Jl 

16 

•39 

4 

An 

14 

•92 

•17 

4 

My 7 

70 

6 Je 6 

•28 

7 Jl 

6 

•76 

2 

An 

4 

•29 

54 

2 

Ap 27 

•07 1 

■ 8 My 26 

6 Je 25 

•60 

•13 

6 Jl 

240 

•66 

1 

An 

28 

*19 

•48 

7 

My 15 

•96 

^2 Je 14 

•49 

4 Jl 

140 

•02 

5 

An 

129 

•56 

•80 

6 

My 4 

•88 

6 Je 2 

•80 

1 Jl 

20 

*89 

2 

Jl 

81 

•92 

•17 

•70 

4 

My 230 

•28 

5 Je 21% 

•76 

7 Jl 

21 

•29 

1 

An 

19 

•82 

•06 

1 

My 120 

•60 

8 Je n% 

•13 

4 Jl 

10 

•66 

6 

An 

9 

•19 

48 

5 

My 10 

•96 

7 My 81 

•49 

2 Je 

80 

•02! 

'8 

5 

Jl 

Au 
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28 

•55 
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My 10 
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7 Jl 
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Au 
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8Je 7 
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6 

Au 
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•66 

4 Jl 

26 

*18 

5 

An 

240 

•72 

•96 

5 
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7 Je 16 
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Au 
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Au 
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3 Jo 230 

•29 

4 Jl 

229 

•82 

6 

Au 
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My 14 
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Au 
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•82 
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Au 
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Je 

80 
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•46 
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Ap 

220 
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My 21 

‘76 

2 
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•30 

8 

Jl 

19 

•88 

5 

Au 

18 

•86 

8 

Ap 

H# 

*60 

5 

My 11 

*18 

6 

Je 

9 

*66 

1 

Jl 

9 

•19 

2 

Au 

7 

•72 

7 

Mr 

30 

•97 

2 

Ap 29 

•60 

4 

My 

29 

*08] 

•6 

7 

Je 

Jl 

27 

27 

•56 

•09 

1 

Au 

250 

•02 

6 

Ap 

18 

•87 

1 

My 18 

*40 

2 

Je 

16 

•98 

■4 

Jl 

16 

*46 

6 

Au 

140 

•09 

4 

Ap 

8 

•28 

5 

My 7 

•76 

7 

Je 

6 

•29 

I 

Jl 

5 

•82 

8 

Au 


*36 

1 

Mr 

28 

•GO 

8 

Ap 27 

•18 

L6 

My 

Je 

26 

25 

•60 

*19 

7 

Jl 

24 

•72 

2 

Au 

28 

•26 

7 

Ap 

15 

•60 

2 

My 16 

•03 

8 

Je 

ISQ 

•56 

5 

Jl 

18 

•09 

0 

Au 

11 

•62 

4 

Ap 

4 

•86 

6 

My 4 

*40 

7 

Je 

20 

•98 

2 

Jl 

2 

*46 

3 

Jl 

31 

•99 

2 

8 

Mr 

Ap 

25 

28 

*28 

•76 

6 

My 23# 

*29 

0 

Je 

21 

•82 

1 

Jl 

21 

*35 

2 

An 

19 

•88 

1 

Ap 

180 

•13 

2 

My 12 

•66 

4 

Je 

11 

•19 

5 

Jl 

10 

•72 

7 

Au 

9 

•25 

6 

Ap 

10 

•60 

7 

My 1 

•08 

1 

My 

80 

•66 

8 

Je 

29 

*09 i 

'4 

6 

Jl 

Au 

28 

27 

•02 

•16 

4 

Ap 

20 

•39 

5 

My 19 

•92 

7 

Je 

18 

*46 

1 

Jl 

17 

*99 

*8 

Au 

16 

•52 

1 

Ap 

9 

•76 

8 

My 9 

•29 

4 

Je 

7 

•82 

6 

Jl 

7 

•85 

7 

An 

5 

•88 

6 

Mr 

80 

•18 

7 

Ap 28 

•60 

^2 

8 

My 

Je 

28 

2G 

•19 

*72 

5 

Jl 

260 

•26 

6 

Au 

24# 

•78 

5 

Ap 

17 

•03 

6 

My 16 

•66 

'1 

Je 

16 

•09 

2 

Jl 

140 

•62 

4 

Au 

18 

•16 

2 

Ap 

6 

•39 

8 

My 6 

*92 

5 

Je 

4 

•46 

6 

Jl 


•98 

1 

Au 

2 

•52 

6 

Mr 

26 

•76] 

'} 

2 

Ap 25 

My 24 

•29 

*82 

4 

Je 

23 

•35 

6 

Jl 

22 

*88 

7 

Au 

21 

•41 

5 

Ap 

14 

•66 

“7 

My 140 

•19 

1 

Je 

12 

•72 

8 

Jl 

12 

•25 

4 

Au 

10 

•78 

3 

Ap 

8 

•02 

4 

My 20 

*66 

6 

Je 

1 

•09 

7 

Jo 

80 

•62 

2 

Jl . 

30 

•15 

1 

Ap 

21# 

92 

8 

My 21 

•45 

4 

Jo 

19 

•98 

6 

Jl 

19 

•61 

1 

Au 

18 

•04 

6 

Ap 

11 

•29 

7 

My 10 

•82 

2 

Je 

9 

•85 

8 

Jl 

8 

•88 

5 

An 

7 

•41 

3 

Mr 

81 

*66 

6 

Ap 80 

•19 

6 

My 

29 

•72 < 

n 

2 

Je 

Jl 

28 

27 

‘26 

•78 

4 

Au 

260 

•81 

2 

Ap 

18 

•56 

4 

My 18 

•08 

5 

Je 

16 

*62 

“'7 

Jl 

16 

•16 

1 

Au 

140 

*68 


N,B.'—Fot tithii by othir siddhintMi add to th« above algebraically as follows 
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S&ryft aiddliiiita^ont. 

Alvina. KArttlka. K&inajlrslia. Pausha. A.I). Higha. A.D. Philguna. Chaitra. 




0 

•d . 
•2 1 


g 

eS 

II 


fi 

.2 

< 

m . 


a 

.2 


«• 

7 .0 

M •P 


a 

p 


ce 

<t3 

A 


fl 

o 

JM ^ 

d 

p 

g g 
^ a 
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« g 

K 

at 

Q 


u 0 

^ a 

5* 

Q 

2 

^ § 

S' 
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o 

t 

6t« 


f. a 
O 0 

P 

1 


1 

!? 

P 

1 

& 

o 

08 

(k. 

7 Au 81 

•14 

1 8 

29 

•67 

8 0 

29 

•20 

4 N 

270 

•78 


6 D 

27 

•26 

84 

7 Jr 

25 

•79 

2 F 24 

•82 

6 S 

18 

•04 

7 0 

17 

•67 

2 N 

Q 

O 

8 D 

15 

•68 

65 

6 Jr 

14 

•16 


0 F 

12 

•69 

1 Mr 14 

•22 

8 S 

7 

•41 

4 0 

6 

•04 

6 N 

60 

•47 

1 D 

6 

•00 

66 

2 Jr 

3 

•58 


4 F 

2 

•06 

5 Mr 3 

•59 

2 S 

26 

‘30 

8 0 

26 

•88 

6 N 

24 

•36 

6 D 

23 

*90 

67 

1 Jr 

22 

•43 


2 F 

20 

•06 

4 Mr 220 

•49 

■f» 8 

160 ’67 

1 0 

16 

•20 

2 N 

18 

•78 

4 D 

18 

•26 

68 

6 Jr 

11 

•79 


7 F 

10 

•82 

1 Mr lOO 

•85 

4 8 

f#O04 

5 0 

8 

•67 

7 N 

2 

•10 

1 D 

1 

•63 


3 D 

81 

•16 

89 

4 Jr 

29 

•69 

6 F 2^ 

•22 

2 S 

22 

•93 

4 0 

22 

•47 

6 N 

21 

•00 

7 D 

20 

•68 

70 

2 Jr 

.19 

•06 


8 F 

17 

•59 

6 Mr 19 

•12 

7 8 

12 

•80 

1 0 

11 

•88 

8 N 

10 

36 

4 D 

6 

•89 

71 

6 Jr 


•42 


7 F 

6 

•96 

2 Mr 8 

•49 

4 8 

1 

•67 

6 0 

1 

•20 

7 0 

80 

•78 

2 N 

29 

•26 


3 I) 

280 

•79 

72 

6 Jr 

270 

•32 

6 F 26 

•86 

8 8 

19 

•67 

5 0 

19 

•10 

6 N 

17 

•68 

1 D 

170 

•16 

73 

2 Jr 

16 

•69 


4 F 

14 

•22 

6 Mr 16 

•76 

7 8 

8 

•93 

2 0 

8 

•46 

4 N 

7 

•00 

6 D 

6 

•63 

74 

7 Jr 

5 

•06 


1 F 

8 

•69 

3 Mr 6 

•12 

5 An SO 

•30 

6 S 

27 

•88 

1 0 

270 

•36 

2 N 

25« 

•89 


4 0 

25 

•42 

75 

6 Jr 

28 

•95 

'7 F 22 

2 Mr 24 

•48 

•01 

4 S 

17 

•20 

6 0 

160 

•73 

7 N 

16 

•26 

1 D 

14 

79 

76 

8 Jr 

13 

•82 


4 F 

11 

•85 

6 Mr 12 

•88 

1 s 

5 

•67 

8 0 

60 

•10 

4 N 

8 

•63 

6 D 

3 

•16 

77 

7 Jr 

1 

•69 


2 Jr 

81 

•22 

8 Mr 1 

•76 

7 8 

24 

•46 

1 0 

28 

•99 

8 N 

22 

•52 

5 D 

22 

•06 

78 

6 Jr 

20 

•59 


1 F 

190 

•12 

2 Mr 20% 

•06 

4 B 

im 

•83 

6 0 

18 

•86 

7 N 

11 

•89 

2 D 

11 

•42 

79 

8 Jr 

9 

•95 


6 F 

HQ 

•48 

7 Mr 10 

•01 

2 S 

8 

•20 

8 0 

2 

•73 

5 N 

1 

•26 

6 N 

80 

•79 


1 D 

80 

•32 

80 

2 Jr 

280 

•85 

4 P 27 

•88 

1 8 

21 

•10 

2 0 

20 

•03 

4 N 

19 

•16 

6 D 

18 

•69 

81 

7 Jr 

17# 

•22 


1 F 

16 

•76 

8 Mr 17 

•28 

5 8 

10 

•46 

6 0 

9 

•99 

1 N 

8 

•52 

8 D 


•05 

82 

4 Jr 

6 

•58 


6 F 

6 

•12 

7 Mr 6 

•66 

2 Aa 80 

•83 

4 8 

29 

•36 

6 0 

28 

•89 

7 N 

270, 

•42 


1 D 

20 

*95 

83 

8 Jr 

25 

•48 

6 F 24 

'01 

1 8 

18 

•73 

3 0 

18 

•26 

4 K 

16t0‘79 

6 D 

16 

•82 

84 

7 Jr 

14 

•85 


2 F 

13 

•88 

3 Mr 18 

•91 

6 8 

7 

•09 

7 0 

6 

•62 

2 N 

6 

•16 

3 D 

4 

69 

85 

6 Jr 

8 

•22 


6 P 

1 

•76 

1 Mr 8 

'28 

4 8 

260 

•99 

6 0 

259 

•52 

1 N 

24 

•05 

2 D 

28 

•b8 

86 

4 Jr 

22 

•11 


6 F 

20 

•64 

7 Mr 220 

•18 

2 8 

160 

*36 

3 0 

14 

•89 

6 N 

18 

•42 

6 D 

12 

•96 

87 

1 Jr 

11 

•48 


3 F 

10 

•01 

4 Mr llQ 

•64 

« 8 

4io-7» 

1 0 

4 

•20 

2 N 

2 

•79 

4 D 

2 

82 


6 D 

31 

•86 

88 

7 Jr 

80 

•88 

1 F 28§ 

91 

5 8 

22 

•62 

7 0 

22 

•15 

1 N 

20 

•68 

8 D 

20 

•22 

89 

4 Jr 

160 

•75 


6 F 

179 

•28 

7 Mr 18 

•81 

2 8 

11 

99 

4 0 

11 

•52 

0 N 

10 

*05 

7 D 

9 

•68 

90 

2 Jr 


•11 


8 F 

G 

•64 

6 Mr 8 

•17 

7 8 

1 

•86 

1 B 

30 

•89 

3 0 

30 

•42 

4 N 

28 

•95 


6 D 

280 

•48 

91 

1 Jr 

27 

•01 

2 F 26 

‘64 

C S 

20 

•26 

7 0 

19 

•79 

2 N 

18 

•32 

8 D 

17# 

•85 

92 

5 Jr 

10 

'38 


6 F 

14 

•91 

1 Mr 16 

•44 

8 S 

8 

•62 

5 0 

8 

•16 

6 N 

60 

•08 

1 D 

6 

•21 

93 

2 Jr 

4 

•74 


4 F 

3 

•28 

6 Mr 4 

•81 

f 7 Au 28 

1 2 8 27 

•99 

•62 

4 0 
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•05 

6 N 

25 

•68 
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Xshaya 


95 
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26 
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28 
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"8 F 22 

4 Mr 28 
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•96 

4 D 

14 

’ 48 

6 Jr 

18 

00 


7 F 

11 

•54 

2 Mr 18 

•07 

4 B 

6 

•25 

5 0 

6# 

•78 

7 N 

4 

•32 

1 D 

3 

86 

96 

8 Jr 

2 

•38 


4 Jr 

31 

•91 

0 Mr 10 

•44 

8 8 

24 

•16 

4 0 

23 

•68 

0 N 

22 

•21 

7 D 

21 

•74 

97 

2 Jr 

20 

•27 


3 P 

180 

•80 

5 Mr 20 

•84 

7 8 

13# 

•62 

2 0 

13 

•05 

3 N 

11 

•68 

6 D 

11 

•11 

98 

6 Jr 

9 

•64 


1 P 

HfO’17 

2 Mr 9 

•70 

4 8 

2 

•89 

6 0 

2 

•42 

7 0 

31 

•96 

2 N 

80 

•48 


4 D 

80 

•01 

99 

5 Jr^ 


7 F 27 

»07 

8 8 

21 

•78 

6 0 

21 

•81 

6 N 

19 

84 

1 D 

190 

•88 

12 

2 Jr 

17 

•91 

00 

4 F 

16 

•44 

6 Mr 16 

•97 

1 8 

10 

•16 

2 0 

9 

•68 

4 N 

8 

•21 

6 D 

70 

•74 

01 

7 Jr 

6 

•27 


1 P 

4 

•80 

3 Mr 0 

•88 

6 Ati 80 

•62 

7 8 

29 

•06 

1 0 

28 

•68 

8 K 

27iOU 


4 D 

26 

•64 

02 

6 Jr 

26 

•17 

7 F 28 

•70 

4 8 

18 

•42 

6 0 

17 

•96 

7 N 

16« 

•48 

2 D 

16 

•01 

03 

3 Jr 

14 

•64 


6 P 

13 

•07 

6 Mr 14 

•00 

1 8 

7 

*78 

3 0 

70 

•81 

4 N 

5 

84 

6 D 

6 

37 

04 

7 Jr 

3 

90 


2 F 

2 

•44 

8 Mr 2 

•97 

7 8 

250 

•68 

2 0 

25 

•21 

8 N 

28 

•74 

5 D 

28 

27 

05 

8 Jr 

21 

•80 


1 F 

20 

•88 

2 Mr 21#0’8<5 

5 8 


•06 

6 0 

14 

•68 

1 N 

13 

•11 

2 D 

12 

•64 

06 

4 Jr 

11 

•17 


6 F 

9 

70 

7 Mr 11# 

*23 

2 8 


•41 

3 0 

3 

•94 

6 N 

2 

•48 

7 D 

2 

•01 


1 D 

81 

54 

07 

8 Jr 

300 

•07 

4F 28# 

•60 

1 8 

23 

•81 

2 0 

22 

•84 

4 N 

21 

•37 

6 D 

20 

•90 

08 

7 Jr 

190 

•43 


1 P 

17 

96 

3 Mr 18 

•60 

‘6 8 

11 

•68 

6 0 

11 

•21 

1 

9 

•74 

8 D 

9 

•27 

09 

4 Jr 

70 

80 


6 F 

6 

■88 

7 Mr 7 

•86 

8 8 

1 

•05 

4 8 

30 

•68 

6 0 

80 

•n 

7 N 

28 

•64 


2 U 

28 

•17 

10 

3 Jr 

26 

•70 

6 F 26 

•28 

1 8 

19 

•94 

3 0 

19 

•47 

6 N 

180 

‘00 

6 D 

17 

•64 

11 

1 Jr 

16 

•07 


2 F 

14 

•60 

4 Mr 16 

•18 

6 8 

9 

•81 

7 0 

8 

•84 

2 N 

70 

•87 

8 D 


•90 

12 

5 Jr 

5 

•48 


6 F 

3 

•96 

1 Mr 4 

•49 

rs Au 

1 5 8 

28 

27 

•68 

•21 

6 0 

260 

•74 

1 N 

26 

■27 

2 0 

24 

•80 

13 

4 Jr 

28 

•88 


5 P 

21 

•86 

7 Mr 28 

•39 

2 8 

16 

•68 

4 0 

16 

•11 

6 K 

14 

•64 

7 D 

14 

•17 

14 

1 Jr 

12 

•70 


8 P 

11 

'23 

4 Mr 12 

76 

6 8 

60 

'94 

1 0 

6» 

•47 

3 N 

4 

•00 

4 D 

3 

•53 

15 

6 Jr 

2 

•06 


7 Jr 

81 

•60 

2 Mr 20 

•18 

6 8 

24 

•84 

7 0 

24 

•87 

1 N 

22 

•90 

3 D 

22 

•48 

16 

4 Jr 

20 

•90 


0 F 

19tO-*9 

1 Mr 20 

•02 

8 8 

18 

•21 

4 0 

12 

*74 

6 N 

11 

•27 

7 D 

10 

•80 

17 

2 Jr 

9 

88 


8 F 

7 

•86 

6 Mr 9 

•89 


^1) for ktjt liddhaBta -f* 'Oi ; (2) for Brahma aiddhanta —'07 ; and (3) for Biddhantn ^irOmaoi —’01. 
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TABLE II,— -NEW MOONS AND EOLims 


TABU IZ - 


Com* 

Dl^Tlt of 
iiolfcr 


Vaii&klia. iTyesliflia. Aslia^lia. Sviva^a. Bbadramida.. 


"o ^ • 

s I g ir 

h ^ a p 


» I* 

•I jl 5 

S * § 5? 

a a p 


. k» 

a « 

r ^ 

S ® fl 

2 p 


p S' 

I 2 5 
I J O t 

h ^ a p 


A.D. 

481ft 1274 1139 24M -8897 1 4'0818 8'815 1217 

4319 1275 IWO 25M -UHS 3'1401 4*472 12 1 8 

4320 12715 1141 25M 4072 21 7790 2*(;05 1219 

4331 1277 1142 24M ’(SOaO 10*8878 26 317 1220 

4822 1278 1143 24M *9248 29*6262 24 450 1221 ■ 

48*23 1 279 II 44 25M *1835 18*6345 20 008 1222 

4324 1280 1145 25M *41*28 7*7428 16 765 1223 

4325 1281 1146 24M *7010 20*8817 14*898 1224 

4326 12H2 1147 24 V! ■'t.lOS 164900 11*055 1225 

4827 1283 1M8 25M *2185 4 5982 7*213 1226 

4828 1284 1149 25M *4773 23 2:!7I 6 316 1227 

4*129 1285 1150 24M 7861 12*3464 1 603 1228 

4830 1286 1151 24M *9948 1*4637 25 215 1229 

4831 1287 1152 2*.M *2636 20*0926 28*348 1 230 

4332 1288 1158 251! *5123 9*2009 19 600 1231 

4333 1289 1154 ‘24M *7711 27*8.i»8 17*639 1232 

4834 1290 1165 25U *0298 16*9481 13 796 1233 

4885 1291 1166 25U *2886 6 0664 9*963 1234 

4336 1292 1157 '6M *6473 24 6953 8 087 1 235 

4837 1293 1168 24M *8061 18 8086 4*244 1236 

4338 1294 1169 25M *0640 2*9119 0 401 1237 

4339 1295 1160 25M *3286 21*6508 26 089 1238 

4340 1296 1161 2r.M *6824 10*6691 22*246 1239 

4841 1297 1162 24M *8411 29*2980 20*379 1240 

4342 129ft 1163 266! *0990 18*4068 16*637 1241 

4343 1299 1164 26M '8686 7*5146 12*694 1242 

4841 1300 1166 26M *6174 261634 10*827 1243 

4845 1801 1166 24M *8762 16 2617 6*984 1244 

4846 1802 1167 25M *1349 4*3700 8*143 1245 

4847 1308 1168 26M *8937 28*0089 1*276 1248 
4348 1304 1169 26U *6624 13*1172 21*987 1247 

4819 1305 1170 21M 6112 1*2255 21 144 1248 

4860 1306 1171 26M *1699 19*8644 19*277 1249 

4851 1307 1172 25M *4287 8*9727 16*484 1250 

4852 1308 1173 25M *6875 27*6117 18*668 1251 
4368 1869 1174 24U *9482 16*7199 9*726 1252 

4354 1310 1176 25U *2060 6*8282 6*883 1253 

4355 131 : 1176 26\I *4687 24 4671 4015 1254 

4856 1312 1177 25M *7225 13 6764 0 178 1256 

4857 1813 1178 21M *9812 2*6887 28*885 1256 

4358 1314 1179 25M *2400 21*82*30 22018 1267 

4359 1315 1180 25M *4987 10*4309 18 176 1 268 

4800 1816 1181 25M *7576 29 0698 1 6*808 1259 

4861 18i: 1182 25M *0163 181781 12 466 1260 

4802 1818 1183 25.M *2760 7*2804 8 023 1261 

4363 1319 1184 35M *5338 20*9252 6*766 1262 

4364 1320 1185 25M •7925 15 0385 2'013 1263 


6 Ap 7 *92 1 7 

4 Mr 28 •29[®^P/,f, 

3 Ap 10 *19 4 My 16 

7 Ap 4 *55 2 My 4 

3Apl20 *82 5 My 12 
1 Ap 20 18 2 My 1 

7 Ap 20 -08 1 My 19 

4 Ap 0 *45 5 My 8 

1 Mr 29 *82 3 Ap 28 

7 Ap 17 '71 2 My 17 

6 Aj) (> *08 6 My 6 

1 Ap 14 *36 2 My I3§(; 

5 Ap 3 *71 7 My 3 

4 Ap 2lB *61 6 My 21 

1 Ap 10 98 3 My 10 

6 Mr 31 34 7 Ap 29 

5 Ap 19 *24 6 My 18 

2 Ap 7 *61 4 My 7 

6 Mr 27 

5 Ap 15 -87 7 My 16 

3 Ap 6 24 4 My 4 

r7 Mr 24 *61 « 

tl2Ap280 *14 

0 Ap 120 SI 1 My 12 

a Ap 1 *87 6 My 1 

2 Ap 20 *77 4 My 20 

7 Ap 9 *14 1 My 8 

4 Mr 29 60 6 Ap 28 

3 Ap 17 *40 4 My 36 

7 Ap 6 *77 2 My 6 

8 Mr 26 

4 Ap 14 *03 6 My 13( 

1 Ap 30 •**<> 2 My 

7 Ap 22 *30 1 My 21 

4 Ap 10 *67 6 My 10 

2 Mr 81 *03 3 Ap 29 

7 Ap 18 *93 2 My 18 

5 Ap 8 *30 6 Mr 7 

2 Mr 27 

1 Ap 15 *60 3 My 15 

8 Ap 4 *93 7 My 4C 

4Ap 230 *83 6 My 23 

2 Ap 120 *19 3 My 11 

6 Ap 10 58 1 My 1 

6 Ap 20 *46 6 My 19 


*8937 23*0089 1*276 1246 
*6624 12*1172 24*987 1247 


4363 1319 1184 35M *5338 20*9252 6*766 1262 

4364 1320 1186 25M *7925 15 0385 2'913 1263 

4366 1321 1186 25M 0618 4*1418 26*626 1264 

4866 1322 1187 25M *8100 22 7807 24*75H 1265 
4887 1823 1188 2811 *5688 11*8890 20*!il6 1266 


•77 4 My 20 *30 

*14 1 My 8 *67 

60 6 Ap 28 *08 

■40 4 My 16 *98 

*77 2 My 6 *80 

14 [« Ap 24 *07 

My24#O'20 

*03 6 My 130 *66 
*40 2 My 20 *93 

*30 1 My 21 *83 

•67 6 My 10 *20 

*03 3 Ap 29 *56 

*93 2 My 18 *46 

•30 6 Mr 7 *83 

.«„r4Ap26 *19 

”'’[6 My 25 *78 

*60 3 My 15 *09 

*93 7 My 40 *46 
•83 6 My 23 *36 
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6 Je 
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•84 

3 

Jo 
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4 Jl 

17 

•67 
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Au 16 

•20 

7 

Je 

7 

*51 

2 Ji 

7 

•04 

8 

An 60 

67 

[S 

My 27 

Jo 26 

•88 

*41 

7 Jl 
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•04 

2 

Au 24 

•47 
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Je 
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5 Jl 

1600 81 
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Au 13 
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Je 
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2 Jl 
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Au 2 

•20 

7 

Jo 

28 

•04 

1 Jl 

22 

•57 
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Au 21 
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4 

Jo 

12 

•41 

6 Jl 

11 

•94 

7 Au 10 

•47 

1 

Je 

1 

•77 

3 Jl 

1 

•30 

4 

Jl 30 

*84 

7 Je 

19 

•07 

2 JI 

19 

•20 

3 

Au 17 

•73 

6 

Je 

9 

•04 

G Jl 

8 

•67 

1 

Au 7 

•10 

2 

My 29 

•41 j 

f3 Je 
[6 Jl 

27 

27 

•94 

•47 

7 

Au 26f 0*00 

1 

Je 

17 

•30 

2 Jl 

10 

•88 

4 

An 160 

80 

5 

uO 

5 

•G7 

7 Jl 

50 

•20 

1 

Au 3# 

•73 

4 Je 

240 

•67 

6 JI 

24 

•10 

7 

Au 22 

•68 

1 

Je 

ISO 

•04 

8 Jl 

18 

•47 

5 

An 12 

•00 

6 

Je 


•30 

7 Jl 

2 

•88 

2 

An 1 

•86 

6 Je 

21 

•20 

6 Jl 

20 

*73 

1 

An 19 

•26 

2 

Je 

10 

*67 

4 Jl 

10 

•10 

6 

An 8 

•08 

G 

My 30 

•93 

1 Je 

29 

•46 j 

rs 

14 

Jl 29 

An 27 

•00 

•53 

6 

Je 

18 

•83 

7 Jl 

18 

•30 

I 

Au IGQ 

•89 

3 

Je 

7 

•20 

4 Jl 

0 

•73 

6 

A n 60 

•26 

[2 

My 27 

Je 26 

•57 

•10 

3 Jl 

2600*63 

5 

Au 24 

•10 

6 

Je 

15 

•46 

7 Jl 

14 

•99 

2 

Au 13 

*52 

8 

Je 

40 

•88 

B Jl 


•36 

c; 

Au 2 

•80 

2 

Je 

22 

•78 

4 Jl 

22 

•20 

6 

An 20 

•79 

7 

Je 

12 

•09 

1 Jl 

11 

•G3 

3 

AulO 

•16 

4 

Jo 

1 

•46 

6 Je 

80 

•99 

7 

Jl 80 

*62 


4868 1824 1189 25M 

4869 18^5 1190 85M 
4370 1820 1191 26M 
4871 1827 1192 2IM 


•8276 09973 17078 1367 
•0863 19 6362 15'206 1268 
•3451 8*7445 11 368 1269 
•6088 27*8884 9‘49? 1270 


6 Ap20 
2 Ap 9 

7 Mr 29 

6 Ap 17 

8 Ap 6 

7 Mr 26 

0 Ap 130 
4Ap 80 
2 Ap 21 


•83 4 My 9 *86 
‘19 1 Ap27 ’72 

•09 7 My 16 *62 

*46 4 My 5 *99 

.„.r2Ap26 -85 

”n8 My24#089 
•72 1 My 18 *25 

•08 5 3Yy 2 *62 


•83 3 Jft 20 -30 4 J1 19 
•20 7 Je 8 -73 2 JI 8 

•56 6 My 29 

•40 8 Je 16 -99 6 Jl IQQ 
•88 1 Je 6 -36 2 Jl SQ 

7 Jo 24#0'2C 1 Jl 23 
•09 4 Je 13 ’62 6 Jl 18 

•40 1 Je 2% -99 8 Jl 2 

•36 7 Je 21 -89 2 Jl 21 

•72 ft Je 10 *25 C JI 9 

•09 2 My 30 *62 4 Je 29 

•99 1 Je 18 *62 8 Jl 18 

•86 5 Je 7 ’89 7 J‘ 7 

,^« f3My27 *26 ^ 


•89 0 An 18 
20 8 Au 6 

Tr 2 Au 25 


f3 My 27 
[4 Je 26 
2 Je Iftf 
6 Je 4C 

6 Je 28 
2 Je 11 

7 Je 1 


•62 6 Jl 18 
•99 8 Jl 2 

•89 2 Jl 21 
*25 C JI 9 

•62 4 Je 29 

•62 8 Jl 18 
•89 7 J‘ 7 
‘25 a 11 rVK 


4 My 21 *62 6 Je 20 


6J1 ‘>5 

•16 8 Jl 14 
•52 1 Jl 4 

•42 6 Jl 22 
•78 4 J1 11 
•16 1 Je 30 
•05 7 Jl 19 


62 7 Au 15 *06 

•89 4 Au 4 *42 

•79 3 Au 22 *82 

•16 7 Aull *08^ 
•62 5 An 1 *05 

•42 3 An 19 ‘96 

*79 I Au 8 '82 

.*, K f 5 Jl 28 *68 

17A0 270 *21 

•05 4 Au IgMO B8 
•42 1 Au 50 *96 

31 7 An 28 *86 

•68 5 Au 13 *21 

•06 2 Au 2 *68 

*95 1 Au2l *48 
‘31 6 Aa 9 >84 

•68 3 Jl 80 *21 

•68 2 Au 18 'll 


-For titMi by other slddhantaB, add to the above algebraically as foUowe 
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SMxys siddUatk— cMt- 

Jlsviaa. Uvttiks. Xtega&rslia. Pantluk A.D. XAglut. A.D. Ph&lgiuuk. Ohaitra. 
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Ph 
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Q 

N 

^ X p 


7 B 

2 

•67 

2 0 2 

•10 8 0 31 

•64 

6 X 

80 

•17 


0 D 

290 

•70 

16 

1 Jr 28# 

*28 

8 F 26 

•70 

6 S 

21 

•47 

1 0 21 

•00 2 N 19 

•63 

4 D 

190 

•06 

19 

6 Jr 

17 

•60 


7 F 

16 

•12 

1 Mr 17 

•66 

3 S 

10 

•84 

6 0 10 

•87 6 N 8 

•90 

1 D 

80 

•48 

20 

2 Jr 

6 

•06 


4 F 

5 

•49 

0 Mr 6 

•02 

1 An 30 

■21 

2 B 28 

•74 4 0 28 

•27 

6 N 

26 

•80 


7 D 

26 

•83 

61 

1 Jr 

24 

•86 

3 F 28 

*30 

7 8 

18 

•10 

1 0 170 

•68 3 N 16 

•16 

4 D 

16 

•70 

22 

6 Jr 

14 

•23 


7 F 

12 

•76 

2 Mr 14 

*20 

4 B 

7 

•47 

6 0 70 

•00 7 N 6 

•68 

2 D 

5 

•06 

23 

3 Jr 

3 

•69 


5 F 

2 

12 

6 Mr 8 

‘66 

.8 S 

2600*87 

4 0 25 

•90 0 N 24 

•43 

7 D 

28 

•96 

24 

2 Jr 

22 

•49 


4 F 

21 

•02 

6 Mr 21 

•68 

7 S 

14 

•74 

2 0 14 

•27 3 N 12 

•80 

5 D 

12 

•,38 

25 

6 Jr 

10 

•86 


1 F 


•89 

2 Mr 10 

•92 

,> S 

4 

•10 

6 0 8 

•68 1 N 2 

•16 

2 D 

1 

•69 


4 D 

81 

•22 

26 

6 Jr 

290 

•76 

7 F 28# 

•29 

4 8 

28 

•00 

5 0 22 

•63 7 N 21 

•06 

1 D 

20 

•69 

27 

8 Jr 

19*0'12 


4 F 

17 

•66 

6 Mr 19 

•18 

1 S 

12 

-37 

2 0 11 

•90 4 N 10 

•48 

6 D 

9 

96 

28 

7 Jr 

8 

•49 


2 F 

7 

•02 

2 Mr 7 

•65 

5 An 31 

•73 

7 8 30 

•26 1 0 29 

•80 

8 X 

280 

83 


4 1) 

27# 

•86 

29 

0 Jr 

30 

•39 

7 F 24 

•92 

4 8 

19 

•68 

6 0 19 

•16 7 N 170 
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2 D 
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30 

3 Jr 
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(U lur kty liddhinta -I- '02 ; (2) lor Brahma siddhanta —'07 j (8) for Siddhanta SirOmupi —'01. 
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TABM II. — NEW MOONS AND BOLIPSBS 



AJ). 

4873 182!) 1198 25M 8626 1H'1917 5'65l 1871 7 Ap 11 '85 1 My 10 '88 8 Je 9 -41 4 J1 8 >95 6 An 7 '48 

4878 1329 1194 26M 1218 5'COOO I'Sll 1872 4 Mr 80 -72 6 Ap 29 ■25[3j/27 '31 ® M 6 An 26# >37 

4874 1830 1195 25M '3801 24'2389 27499 1273 3 Apl8 '62 6 My 18 •16*’6Je 16 68 1 J1 160 >21 2 An 14 '74 

4876 1381 1196 25M '6889 13-3472 23-85li 1874 7 Ap 7 >99 2 My 7 '52 4 Je 6 >05 6 J1 6#0'6S 7 Au 4 'll 

4876 1832 1197 25M '3976 2'4566 19'814 1876 5 Mr 28 •3B[]My26 >41 2 Je 24# '94 4 J1 24 -47 C An 28 -01 

4877 1883 1198 25M -1564 21-0944 17'947 1276 4 Ap 16 -26 6 My 140 '78 7 Je 18 '31 IJl 12 -84 8 Anil 87 

4878 1334 1199 25M -1151 10>2027 14>1U4 1877 1 Ap 4 •62 8 My 40 -16 4 Je 2 68 6 J1 2 '21 7 J1 31 -74 

4879 1336 1200 25M 6789 28 8416 12 237 187 8 7 Ap 28 -51 2 My 28 -Oe 8 Je 21 -58 6 Jl 21 11 6 Au 19 -64 

4880 1838 1201 26M '9336 17'!)498 8'39B 1279 4 Ap 12 88 0 My 12 '41 7 Je 10 94 2 Jl 10 - 47 4 Au 9 00 

4881 1887 1202 26M -1914 7 0581 4'5S2 1280 2 Ap 1# '26 .3 Ap 30 >78 6 My 30 'SI [® j* gg .gy 2 An 260 '90 

4382 1388 1208 26M -4301 25-6970 2-685 1281 1 Ap 20 -15 2 My 10 '08 4 Je 18 '21 5 Jl 17 74 7 Aul60 -27 

4383 1339 1204 25M '7089 14-8063 2«'397 1882 5 Ap 9 -61 7 My 9 -04 1 Je 7 -67 3 Jl 7 -11 4 Au 5# -64 

4384 1340 1205 26 M -9677 3'9136 22'684 1383 2 Mr 29 -88 4 Ap 28 '47 2 Jl 26 00 3 Au 24 -68 

4385 1341 1206 25M '2261 22'6526 20-688 1284 1 Ap 16 '78 8 My 16 -81 4 Jo 14^-84 6 Jl 14 '37 7 An 12 '90 

4386 1342 1207 25M '4852 ll'(360S lO'S-lB 1286 6 Ap 6 16 7 My 5 '68 2 Je .IQ '21 3 Jl 8 74 5 Au 2 -27 

4887 1348 1208 26M -7489 0'7691 13'002 1286 [5 04 ® ^4 '67 1 Je 23 '10 2 Jl 22 -68 4 Au 21 >17 

4388 1344 1209 26M -0027 19-4080 11'13B 1287 2 Ap 140 •'41 » “y 1* ’il'l 6 Je 12 '47 7 Jl 12 -00 1 Au 10 -58 

4889 1845 1210 25M '2614 K'5168 7'292 1288 6 Ap ‘20 78 1 My 2 '81 2 My 81 '84 4 Je SO -37 f ® 

^ L7 Au2H '48 

4390 1348 1211 2BM '5202 27 1552 B'42C 1289 5 Ap 21 '67 7 My 21 >21 1 Je 19 •» 3 Jl 19 '27 4 An 17 ‘HO 

4391 1347 1212 25M -7790 16>2635 1 '583 1890 3 Ap 11 04 4 My 10 -67 6 Je 9 '10 7 Jl 8 68 2 An 70 '16 

4892 1848 1213 26M *0377 6'8718 25'296 1891 7 Mr 31 -41 2 Ap 80 >94 [ * ^ 0 Jl 270 ‘SS I An 26# -06 

1398 1349 1214 26M -2906 24 0107 23-428 1292 6 Ap IK -.31 7 My 17 >84 ’2 Je 16 '37 3 Jl ISQ '90 6 At, 14 -43 

4394 1350 1216 26M -6562 13-1190 19‘686 1293 8 Ap 7 -67 6 My 7 '20 6 Je 6 >78 1 Jl 5# '27 2 An 3 -HO 

4895 1351 1218 26M -8140 2'2273 15'744 189* 1 Mr 28 •04[i[^P^Q 6 Je 24# '63 7 Jl 24 -16 1 Au 22 -69 

4896 1852 1217 26M '0727 30-8662 13'876 1296 6 Ap 15 '94 ‘l My ISQ ’47 3 Jo 14 00 4 Jl 13 -63 6 An 12 '06 

4897 1858 1218 25M '3315 9 9745 10-033 1296 1 Ap 4 -31 6 My SQ >84 7 Je 2 -37 1 Jl 1 90 8 Jl 81 '4* 

4898 1354 1219 25M -5902 28-6133 8-lOC 1297 3 Ap 23# '20 4 My 22 -73 6 Je 21 -26 7 Jl 20 - 79 2 An 19 .83 

4899 1366 1220 25M -8*90 17-7‘216 4-324 129 8 7 Ap 12 -57 2 My 12 -10 3 Je 10 -68 5 Jl 10 -16 6 An 8 -69 

4400 1358 1221 26M -1078 6 8299 0 481 1299 4 Ap 1 -94 6 My 1 -47 1 My 81 , -00(4 j,® 6Aa27#0-69 

4401 1867 1222 25M -8665 26-4688 26-169 13 0 0 8 Ap 19 -83 6 My 19 -87 6 Je 17 -90 1 Jl 17 -43 2 An 16# •&r, 

4402 1858 1-228 26M -0253 14-6771 22-326 13 01 1 Ap 9 -20 2 My 8 -73 4 Je 7 26 6 Jl 60 79 7 An 6# -82 

4403 1859 1224 25M -8840 3-G854 18-483 1302 6 Mr 29 -57 7 Ap 28 -10 g jJ To ^ ^^”24 >22 

4404 I 860 1226 26M 1428 22-8248 16-616 130 3 4 Ap 17 '47 8 My 17 '00 7 Jo 1^053 2 Jl 16 06 8 An 18 '59 

4405 1881 1226 26M '4016 11-4326 12'774 1304 1 Ap 6 -83 3 My BQ -80 4 Je 3# 90 6 Jl 3 43 7 Au 1 'Ot! 

4406 1362 1227 26M -6803 0-6409 1306 [7 2 My 24 -20 3 Je 22 -79 B Jl 22 -32 6 Au 20 -85 

4407 1363 1228 26M -9191 19 1798 7 064 1306 5 Ap 140 ‘I® 0 My 1® '68 1 Je 12 16 2 Jl 11 -69 4 Au 10 -22 

•1408 1364 m# 26M -1778 8-2881 3-221 130 7 2 Ap 3# -47 4 My 3 -00 6 Je 1 63 7 Jl 1 .'*? 

4409 1365 1230 25M -4868 26-9270 1-855 1308 1 Ap 21 -88 2 My 20 -89 4 Je 19 -4.3 6 Jl 38 -98 7 Au 170 >49 

4410 1866 1281 25M -0958 16 0363 25-067 1309 6 Ap 10 -78 V My 10 -26 1 Je 8 -79 8 Jl 8 -32 4 An OQ >86 

4411 1867 1 232 26M -9541 61486 21-224 1310 3 Mr 81 -10 4 Ap 29 ‘.J® 2 Jl 27#Q22 8 Au 26 '76 

4412 1808 1233 26M -2128 28-7826 19-857 1811 2 Ap 19 -00 8 My 18 -BS 6 Je 17 -06 6 Jl 16 >69 1 Au 16 -12 

4418 1869 1284 26M -4719 12-8908 18-514 13 12 6 Ap 7 -86 7 My 6 -89 2 Je SQ -42 3 Jl 4# -96 6 Au 3 -49 

4414 1870 1285 25M -7804 1-9901 11:672 1813 8 Mr 27 •7«[6My^ -79 ^ 24 -.32 2 Jl 38 >86 4 Au 22 -38 

4416 1871 1236 26M -9892 20-6880 9-805 131* 2 Ap 15 -63 4 MylB#0'16 6 Je IS -69 7 Jl 13 -22 1 Anil 75 

4416 1872 1287 36M -2479 9-7463 5-962 1316 7 Ap BQ '00 1 My 4# 63 8 Je 8 -06 4 Jl 8 ‘89 0 Au 1 -12 

4417 1378 1288 2BM -6066 28-3861 4-096 1316 5 Ap 22 89 7 My 22 -42 1 Je 20 -96 8 Jl 20 -48 5 Au 19 -02 

4418 1874 1289 86M -7064 17-4934 0-264 1817 8 Ap 12 -26 4 My 11 ‘79 6 Je 10 -32 7 Jl 9 '86 2 An 8 >88 

44l'9 1376 1240 26M -0241 6-8017 28 294 1818 7 Ap 1 -63 2 My 1 16 8 My 80 •69(6 jJ ^ 75 1 An 27 -28 

4420 1870 1241 26M -2829 25-2406 22-098 1818 6 Ap 20 >58 1 My 20 -06 2 Je 18 -69 4 jl 180 -12 6 An 16« -BA 

4421 1877 1242 2BM >6416 14-8489 18-266 1380 8 Ap 8 89 6 My 8 -42 6 Je 6 -98 1 Jl OQ 8 Au 6 >01 

4422 1878 1248 2BM -8004 8'4572 14412 1881 1 Mr 29 -26 2 Ap 27 -79 ^ 1 'M 

4428 1879 1244 26M -0691 220961 12-846 1888 7 Ap 17 -16 1 My 16 -09 8 Je 16^-22 4 Jl 14 -76 6 Au 18 >28 

4424 1880 1246 26M '8179 11-2044 8-702 188 3 4 Ap 6 >52 6 My 60 '06 7 Je 4 -69 2 Jl 4 12 8 Au 3 -es 

4426 1881 1246 26M >6767 0-3127 *-860 188* [j Ap M#0'42 * -96 6 Je 22 -48 1 Jl 22 >01 2 Au 20 -64 

4426 1882 1247 25M -8864 189616 2-994 1888 7 Ap 18 79 2 My IS >82 3 Je 11 -85 6 Jl 11 -38 6 Au 9 >91 

tithis hj other ■iddbintas, add to the aboTe algebraioaHy ag follows 
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4466 1U2 1277 26M -6981 17-0370 19-665 1355 1 Ap 12 

4457 1418 1278 26M '8666 6-1453 16-823 135 6 6 Ap 1 

4468 1414 1279 26JI 1186 24-7842 13-966 135 7 4 Ap 19 

4469 1415 1280 26J1 -3744 13-8925 10118 135 8 2 Ap 9 

4460 1416 1281 26M 6831 3-0(K)8 6-27i' 1369 « Mr 29 
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•66 6'’* 28 
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80 6 Jl 24 
66 4 Jl 14 
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®^M8JI 290 ‘72 
•66 1 Jl 190 09 
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-66 7 Je 18 
-03 4 Je 5 
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-29 7 Je 12 
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-66 4Je 21 
-92 1 Je 10 


-19 1 Jl 16 
-66 6 Jl 6 

-49 4 Jl 28 
82 2 J1 13 
19 6 Jl 1 
09 6 Jl 20 


■03 4 An 190 
30 1 An 7 

•19 7 An 28 

66 6 An 16 
•98 2 An 6 

•88 1 An 28 
19 6 An 12 
•66 8 An 2 
-46 1 An 20 

-83 6 An 90 

5 An 28# 

09 2 Aul7 
‘40 6 Aa 6 

86 6 Aa 24 

•72 3 An 14 
•09 7 Au 8 

•93 6 Aa 22 
‘36 8 An 10 

^*[2 Att 2^ 

•62 7 An 19iC 


12 ’89 6 My 11 ’92 1 Je 10 *45 2 Jl 90 *99 4 Aa 8§ 

J7.jB.>-For tJthk by other eiddhintoa, add to the abote algebraioally aa lollowf ^ 



TABLB n . — NBW MOONS AND ECLIPSES 


257 


AsTina* XirttilA. MArfasirsha. Pauiha* A.D* MAflia. A.D. Fli&lguna. Ghaitra. 



















K 





K 


g 

Si 


d 

«s 


n 

eS 


a 


cS 


a 


c6 


a 

eS 

d 

IS 

"S ■“ 


0 

‘-iJ 

M S 


S 

V 



c 



o 

■43 


i 


0 

€ 


jsd t; 


0 

■i? 

no 

A ’S 

0 

M ^ 

S g 
? s 

P 

o 

£ 

tb 

1 § 
^ a 

4 

Q 

fi 


es 

Q 

u 

06 

Vt 

lb 

® 0 
^ a 

I' 

oS 

b 


0) e 

J 

cS 

C 

S 

M 


^ a 

a* 

Q 

3 

I. 

Cb 

IJ S' 

St p 

b 

Ui 

1 s 

no 

•88 

3 0 

11 

•41 

4 N 

9 

•94 

0 D 

9 

•47 

80 

1 Ji 

8 

•00 


2 p 

6 

•58 

4 Mr 7 

■06 

6 An 81 

•26 

[7 8 
12 0 

290 

29 

•78 

•31 

Margasira 

Xshaya 

3 N 

27 

•84 


6 D 

27 

•87 

81 

6 Jr 

25 

•90 

1 P 24 

•43 

5 S 

190 

•14 

6 0 

18# 

•67 

I N 

17 

•20 

2 D 

16 

•73 

82 

4 Jr 

15 

•27 


6 P 

13 

HO 

7 Mr I’O 

38 

2 8 

80 

•51 

4 0 

8 

■04 

6 N 

0 

•67 

7 U 

6 

•10 

83 

1 Jr 

4 

•68 


8 P 

a 

•16 

4 Mr 4 

•B9 

1 8 

27 

•41 

2 0 

26 

•94 

4 N 

25 

47 

6 D 

25 

‘00 

84 

7 Jr 

280 

55 


2 P 

22 

•00 

8 Mr 22 

•59 

5 S 

15 

•77 

7 0 

15 

•81 

1 N 

18 

84 

3 D 

18 

•37 

85 

4 Jr 

no 

•90 


6 P 

10 

•43 

7 Mr 11 

96 

4} 8 

6 

•14 

4 0 

4 

67 

6 N 

3 

•20 

7 1) 

2 

73 

86 

2 Jr 

1#0‘26 


3 Jr 

30 

79 

5 Mr 1 

•aa 

2 8 

24 

•04 

3 0 

23 

•57 

5 N 

22 

•10 

6 D 

21# 

63 

87 

1 Jr 

20 

■10 


2 F 

IS 

•69 

4 Mr 20 

•22 

0 s 

13 

•41 

7 0 

12 

’94 

2 N 

no 

•47 

4 D 

n# 

•00 

88 

6 Jr 

9 

58 

89 

7 P 

8 

•06 

1 Mr 8 

•69 

a s 

1 

•77 

6 0 

1 

80 

6 0 

300 

88 

1 N 

29 

•87 


2 D 

28 

•90 

4 Jr 

27 

48 

6 V 25 

•96 

2 B 

20 

,67 

4 0 

200 

•20 

6 N 

18 

7a 

7 D 

18 

•20 

90 

1 Jr 

10 

•79 


a P 

15 

32 

4 Mr 10 

•85 

7 8 

30 

04 

1 0 

9# 

•67 

8 N 

8 

•10 

4 D 

7 

•63 

91 

6 Jr 

6 

•16 


7 F 

4 

69 

2 Mr 60 

•22 

6 8 

28 

.94 

7 0 

28 

47 

2 N 

27 

*00 

3 D 

26 

53 

92 

5 Jr 

25 

•06 


0 F 

230 

•59 

1 Mr 24 

12 

a 8 

17 

•30 

4 0 

10 

83 

6 N 

15 

ao 

7 1) 

14 

•89 

93 

2 Jr 

13 

•4:1 


3 F 


96 

6 Mr 18 

■49 

7 B 

(i 

•67 

2 0 

6 

•20 

8 N 

4 

•73 

6 1) 

4 

•26 

94 

6 Jr 

2 

79 


1 F 

1# 

•32 

2 Mr 2 

•85 

0.8 

25 

•67 

1 0 

25 

•JO 

2 N 

23 

•08 

4 D 

28 

•16 

95 

6 Jr 

2J 

69 


7 P 

20 

•22 

1 Mr 21 

76 

X 8 

14 

■98 

6 0 

14 

•47 

7 N 

la 

•00 

1 D 

120 

•53 

96 

8 Jr 

11 

•06 

97 

4 F 

9 

•59 

6 Mr 10 

•12 

1 8 

8 

•80 

2 0 

2 

•88 

4 K 

1 

•3t> 

5 N 

80O 

89 


7 I) 

30 

•42 

1 Jr 

28 

•95 

a F 27 

•49 

7 8 

22 

20 

1 0 

21 

78 

8 N 

20 

•28 

4 D 

19 

•79 

98 

6 Jr 

18 

•32 


7 F 

16 

•85 

2 Mr 18 


4 8 

11 

•67 

6 0 

no 

JO 

7 N 


68 

2 D 

9 

•16 

99 

8 Jr 

7 

‘09 


5 F 

6 

•22 

0 Mr 7 

'75 

1 An 81 

•98 

[8 S 

U 0 

300 

29 

•40 

•90 

6 N 

28 

•63 

Pansha 

Kshaya 

14 

1 D 

28 

•00 

00 

2 Jr 

26 

•59 

4 fi 26 -li 
:6 Mr 

7 8 

3»0 

83 

2 0 

18 

•80 

8 N 

10 

•89 

5 D 

10 

42 

01 

6 Jr 

14 

95 


1 F 

13 

•48 

3 Mr 15# 

01 

5 8 


20 

6 0 

7 

•78 

1 N 

6 

•26 

2 D 

5 

•79 

02 

4 Jr 

4 

•32 


6 I^' 


•85 

7 Mi 4 # 

•.38 

4 8 

27 

•10 

6 0 

26 

•C3 

7 N 

25 

•10 

1 1) 

24 

•69 

03 

8 Jr 

280 

•22 


4 F 

21 

•76 

0 Mr 28 

*28 

1 8 

16 

•40 

2 0 

15 

•99 

4 N 

IJ 

62 

0 D 

14 

•05 

04 

7 Jr 

32Q 

69 

05 

2 F 

31 

12 

8 Mr 11 

•66 

5 8 

4 

•88 

7 0 

4 

•80 

1 N 

2 

•89 

3 D 

2 

‘42 

4 1) 

31# 

.95 

6 Jr 

80 

•48 

1 Mr 1 

•01 

4 8 

28 

•73 

0 0 

23 

•26 

7 N 

210 

•79 

2 1) 

21 

32 

06 

3 Jr 

19 

.85 


5 F 

18 

•38 

6 Mr 19 

91 

2 8 

18 

09 

.3 0 

12 

•63 

6 N 

no 

•16 

6 D 

30 

•69 

07 

1 Jr 

9 

•22 

08 

2 F 

7 

75 

4 Mr 9 

*28 

0 8 

2 

■40 

7 0 

1 

•^9 

2 0 

610 

•52 

4 N 

80 

05 

5 D 

29 

•5« 

7 Jr 

28 

•Jl 

1 F 26 

64 

5 S 

20 

•30 

0 0 

19# 

•89 

1 N 

38 

•42 

2 1) 

17 

•95 

09 

4 Jr 

10 

'48 


6 F 

15 

01 

7 Mr 160 

•54 

2 8 

9 

■78 

4 0 


‘26 

6 N 

7 

•79 

7 D 

7 

•32 

10 

1 Jr 

6 

•85 


8 F 

4 

•88 

4 Air 60 

•91 

1 8 

28 

•62 

8 0 

28 

•16 

4 N 

26 

•09 

6 1) 

26 

22 

11 

7 Jr 

24 

75 


2 P 

230 

28 

3 Mr 24 

•81 

6 8 

17 

•99 

7 0 

17 

•52 

2 

16 

•(i6 

3 D 

15 

68 

12 

6 Jr 

14 

11 


0 F 

12# 

•64 

1 Mr 13 

•17 

3 8 

6 

•86 

4 0 

5 

•89 

6 N 

4 

42 

7 D 

8 

•95 

13 

2 Jr 

2 

•48 


4 F 

If 

01 

6 Mr 2 

•64 

2 8 

25 

26 

3 0 

24 

•79 

6 N 

23 

•32 

6 D 

220 

•85 

14 

1 Jr 

21 

88 


2 F 

19 

•91 

4 Mr 21 

•4I- 

6 8 

14 

•62 

1 0 

14 

•18 

2 N 

12 

68 

4 D 

120 

•21 

15 

6 Jr 

10 

•75 

16 

7 F 

9 

•28 

1 Mr 10 

*81 

8 8 

8 

•99 

6 0 

8 

‘52 

7 N 

2 

•05 

1 D 

1 

58 

3 D 

81 

•11 

4 Jr 

29 

•04 

6 Fr 28 

•17 

2 S 

21 

89 

4 0 

210 

•42 

6 N 

19 

.96 

7 D 

19 

•48 

17 

2 Jr 

18 

•01 


3 F 

16 

•54 

6 Mr 18 

•07 

7 8 

11 

25 

1 0 

ion 

•79 

8 N 

9 

•32 

4 D 

8 

•85 

18 

6 Jr 

7 

•88 


7 F 

5 

91 

2 Mr 7 

44 

4 Au 81 

•62 1 

f6 8 
[7 0 

800 

29 

•16 

68 

2 N 

28 

•21 

8 D 

27 

•74 

19 

6 Jr 

26 

27 


H p 

24 

•81 

1 Mr 20§Q34 

8 8 

19 

52 

5 0 

19 

•06 

6 N 

17 

•58 

1 I) 

17 

11 

20 

2 Jr 

15 

04 


4 F 


•17 

5 Mr 14 

7o 

7 8 

?• 

•89 

2 0 

7 

•42 

3 N 

5 

•95 

6 1) 

5 

•48 

21 

7 Jr 

4 

01 


1 F 

20 

■64 

8 Mr 4 

07 

(i 8 

26 

•78 

1 0 

26 

•31 

2 N 

24 

•85 

4 D 

24 

38 

22 

5 Jr 

22#OW 


7 P 

21 

•44 

1 Mr 22 

•97 

4 8 

16 

15 

6 0 

15 

•68 

7 N 

14 

•21 

1 D 

18 

•74 

23 

3 Jr 

12 

•27 


4 P 

10 

•80 

0 M 12 

•83 

1 8 

5 

62 

8 0 

5 

•06 

4 N 

8 

68 

6 D 

80 

•a 

24 

7 Jr 

1# 

•64 


2 Jr 

81 

17 

8 F 29 

70 

7 8 

28 

42 

1 0 

22 

‘95 

3 N 

210 

•48 

5 D 

21 

•01 

25 

0 Jr 

19 

•54 


1 F 

18 

•07 

2 M 19 

•tiO 

4 8 

12 

•78 

6 0 

12 

•81 

7 N 

ioao-84 

2 V 

10 

87 

26 

8 Jr 

8 

•91 


6 F 

7 

44 

0 Mr 8 

•97 

2 8 

3 

16 

8 0 

1 

•68 

5 0 

81 

'21 

6 N 

29 

•74 

1 D 

29 

•27 

87 

2 Jr 

27 

•80 

4 F 26 

•88 

1 8 

21 

05 

2 0 

20 

•68 

4 N 

19 

•11 

5 D 

18 

•64 

28 

7 Jr 

17 

•17 


1 F 

16 

70 

8 Mr 100 

•23 

5 8 

90 

•42 

6 0 

s# 

•96 

1 N 

7 

‘48 

3 D 

7 

•01 

29 

4 Jr 

6 

•64 


6 F 

4 

•07 

7 Mr S#0 «) 

4 8 

28 

•31 

5 0 

27 

•84 

7 N 

26 

•37 

1 D 

25 

•90 

30 

8 Jr 

24 

48 


4F 

22 

*98 

6 Mr 24 

•60 

1 B 

17 

•6« 

8 0 

17 

21 

4 N 

15 

*74 

0 n 

16 

•27 

31 

7 Jr 

18 

•80 


2 P 

12 

•88 

a Mr 18 

•86 

6 B 

7 

•06 

7 0 

6 

•68 

2 N 

6 

•11 

8 0 

4 

•64 

32 

6 Jr 

80 

•17 


6 F 

19 

•70 

1 Mr 2 

•28 


«(1) for Arya liddh&nta 4**^ > (S) Brahmi siddhaota —'08 ; and (3) for Biddhanta ^irOinaoi --‘02. 



258 


TABLE II. — ^NEW M00N8 AND ECLIPSES 


Com- 

menoo* S> 

ment of • 

solar .g 

year. a 


TABU n-^ 


Vaij&kha. ryesh'^. Asha^ba. SrAvana. Bhadvapada^ 


0 

a 

0 . 

7 O 39 

if c 

® s s g t 


i 

4-) 

>> 

m 

'ti 

Ji £ . 

a 

.2 

n 

*t3 

id £ 


d 

o 

X 

08 

•tJ 


i 

43 

a 

M ^ 

eS 

-/I eg X 

•S A ,£1 

. 

® 0 Sr 

4 

k. 

« g s- 

o 

12 

1 1 

68 

<B 

u 

O q 
® 0 

« 

A, 

® 0 K 


tan *< O 

3? S P 


^ M o 


^ a 

a 


a 

Q 

pR 

^ 5? Cj 

•5224 

A.D. 

5-2325 27.003 1432 

2 Mr 31 

•76 

4 Ap 80 

•29 

[6 My 29 

7 .Th 28n 

•82 

‘36 

1 Jl 

27 

■8S 

3 An 20 

-7811 28 8714 26'226 1433 

1 Ap 19 

•66 

3 My 19 

•19 

4 Je 


•72 

6 Jl 

17 

•26 

7 An 16 

-0390 12 9797 21-388 1434 

6 Ap 9 

•08 

7 .My 8 

■60 

2 Je 

7# 

•09 

3 Jl 

6 

•02 

5 Au 5 

2980 

2-0880 17 541 1435 

8 Mr 29 

•39 j 

r 4 Ap 270 
[0 My 27 

3 m; 16 

•92 

*45 

7 -fe 

25 

98 

2 Jl 

25 

•61 

4 Au 24 

•6574 

20 7269 15 674 1436 

2 Ap 160 

•29 

•82 

5 Jo 

14 

•86 

() Jl 

13 

•88 

1 An 12 

•8162 

9-8852 11-831 1437 

6 Ap 50 

•6«; 

1 My 5 

•19 

2 Jo 

3 

•72 

4 Jl 

3 

•25 

5 All 1 


4639 146.-, l.'tfiO 27M -0746 28'4741 9'9(:4 1438 6 Ap 24 

4640 14!m 1361 27M -3837 17 S»24 6 122 1439 3 Ap 13 

4541 1497 1362 26M '5924 0’6607 2'27!t 1440 7 Ap 2 

4542 1498 1363 2«M -8512 25'32»6 0-412 1441 6 Ap 21 
4548 lius) 1804 27M -1099 11-4378 24-124 144 2 8 Ap 10 

4544 1600 1805 27M -3087 3-6461 20 281 1443 7 Mr 80 

4545 1501 1860 2GM -0275 22-1850 18-414 144 4 0 Ap 17 

4546 1502 1367 26M -8802 11-2938 14-572 1445 4 Ap 7 

4547 1503 1368 27M -1450 0-4018 10 729 1446 

An 26S 

454.8 1504 1389 27 M 4037 19 0406 8 802 144 7 7 Ap 15 

4649 1505 1370 28M -6625 8 1488 5 0 HI 1448 4 Ap 3 

4650 1600 1871 26M -9212 26 7877 8 163 1449 3 Ap 22 

4651 1507 1372 27M -I8OO 15-8900 26-864 1450 1 Ap 12 

4652 1508 1378 27M -4387 5-0043 28-022 1451 fi Ap I 

4553 1.509 1374 20M -61)76 23-6132 21-155 1452 4 Ap 19 

4554 1610 1875 26M -9503 12-7515 17 312 1463 1 Ap 8 

4665 1611 1870 27M -2160 1-8598 18 469 145 4 6 Mr 29 


4557 1518 1378 28M -7325 0 6070 7 760 1456 2 Ap 50 

4558 1514 1379 20M -9913 28-2459 6'893 1467 1 Ap 24 

4569 1516 1880 27M -250(1 17-8642 2 050 1458 ,0 Ap 1.3 

4560 1516 1381 27M -5088 6-4625 25 762 1469 2 Ap 2 

4661 1517 1382 26M -7676 251013 23-898 1460 1 Ap 20 

4562 1518 1,383 27M -0263 14-2090 23 053 1461 0 Ap 10 

4668 1619 1884 27M -2851 3 3179 16-210 1462 3 Mr 30 

4564 1620 1885 27M -6488 21-0,588 14-343 1463 2 Ap 18 

4585 1521 1380 26M -8026 11-0051 10-601 1464 6 Ap OQ 

4506 1622 1387 27M -0618 0-1734 6-668 1465 6 Ap 25 

4507 1023 1388 27M -3201 lH-8123 4 791 1466 3 Ap 15 

4588 1624 1889 27M -6789 7-9206 0 948 1467 7 Ap 4 

4569 1525 1390 2GM 8376 26-6596 26-636 146 8 6 Ap 22 

4570 1526 1891 27M '0964 15-«978 22-79.3 146 9 3 Ap 11 

4671 1527 1392 27M -8651 47761 18-961 1470 1 Ap 1 

4572 1628 1398 27M -6139 2.3-4100 17 084 147 1 7 Ap 20 

4678 1529 1894 20M -8726 12-5238 18-241 1472 4 Ap 8 

4674 1580 1395 27M -1814 1-6316 9-898 1473 1 Mr 28 
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•19 

55 

2 0 

7 0 

13 

2 

•72 

08 

4 N 

1 0 

12 

31 

•25 
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•(»8 
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20 
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19 
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17 
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6 F 
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6 Mr 17 

•08 

1 8 

10 

•82 

3 0 

10 

35 

4 N 

8 

•88 

0 D 
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27 
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24 

•37 
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31 
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29 
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20 
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36 
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•84 

36 

4 Jr 

270 
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•87 


3 F 

11 

•IX) 

5 Mr 12 
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•57 

4 D 

22 

10 

48 

5 Jr 

20 
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11 

47 
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•77 

4 N 

1 

•30 
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80 
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30 
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t 1 Jr 

28 
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[4 Mr 27 
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7 8 
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•14 
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20 

•67 
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19 
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4 D 

18 
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16 
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29 
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26 
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<1) for Irya riddbSnta +'05; (2) for Brahma liddhlnta -‘10; and for Biddbista ^irftmavi -‘03. 
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TABLE II. — NEW MOONS AND ECUP8EB 


Com* 
menoe- 
Dient of 
solar 
yeai. 


Vailaklia. Jyaslitha. Asha^llia. 


TABLB ZI.-» 

ir&yana. Bli&drapada. 


^ t: . 
o 

a Q 


4» 

.® O <8 

^ a o 


j a K 

^ a R 


12 1 My 28 \jv u IH.T *• •'* “* 

•49 (i My 120 '02 7 Je 10# ‘SS 2 J| 10 

•86 3 My 10 8 h|;!“/^ M 7 J1 28 


A.JLI. 

4748 1704 1600 29M ‘1650 26*0688 20*414 164 7 7 Ap 24 *12 1 My 28 

4749 1706 1670 28M *4188 ir)‘0721 W*671 1648 4 Ap 12 *49 6 My 12C 

4760 1706 1671 28M -6726 4*1804 i2*729 1649 1 Ap 1 *86 8 My IC 

4761 1707 1572 28M *9818 22*8198 10*862 1650 7 Ap 20O '75 2 My 20 

4762 1708 1678 20M *1900 ]]’927e 7 019 1651 6 Ap 10 *12 6 My 0 

4753 1709 1574 28M *4488 1*0859 8*176 1652 *01 ^ 

4764 1710 1576 28M *7076 19*6748 1*310 1653 1 Ap 17 38 2 My IG 

4766 1711 1676 28M *9668 8 7881 26*022 165 4 5 Ap 6 76 7 My 6 

4766 1712 1677 2DM *2261 27*4220 28*166 165 5 4 Ap 26 65 6 My 25 

4757 1718 1678 28M 4888 HV6808 19*812 1656 2 Ap 14 01 3 My 18 

4768 1714 1679 28M *7426 6'638G 16 469 1657 6 Ap 8 * 88 7 My 2 

4769 1716 1680 29M *0018 24*2774 13*603 1 65 8 6 Ap 22 *28 6 My 21fl 

4760 l7in 1581 29M *2601 18*8857 0‘<60 1659 2 Ap llQ 4 My 116 

4761 1717 1582 28M *6189 2*4940 6*017 1 660 7 Mr 310 •«l[3My2^ 

4762 1718 1588 28M *7776 21*1329 4 050 1661 5 Ap 18 *01 7 My 18 

4763 1719 1684 29M *0364 10*2412 0*208 166 2 3 Ap 8 *28 4 My 7 

4764 17‘>0 1586 29M *2961 2H'8HUl 26 895 1663 2 Ap 27 *1' 3 .My 26 

4765 1721 1686 2KM *5689 17*9884 22 063 1 66 4 6 Ap 16 *64 1 My 16 

4766 1722 1687 28M 8126 7*0067 18 210 1 66 5 8 Ap 4 91 5 My 4 

4767 1728 1688 2i)M *0714 25'7366 16 348 166 6 2 Ap 28 *81 4 My 23( 

I708 S 1589 29M 8301 U-8139 12 500 1667 7 A,, 18 17 1 My 12( 

4769 1726 1600 28M -5889 «-9522 8 068 166 8 4 Ap 1 ’OA 6 My 1( 

4770 Tjoil 1591 28M '8477 22 6911 6 791 166 9 3 Ap 20# -44 4 My 19 

S 1727 l5U2 29M 1064 11-6994 2 048 167 0 7 A„ 9 -81 2 My 9 

4772 1728 1593 20M 3862 0 8077 20'68O 1671 28 .70 ^ 

4778 1729 1594 28M '8239 10 4466 24 793 167 2 4 Ap 17 '07 6 My 16 

4774 1730 1596 28M '8827 8 5649 20951 1673 1 Ap 0 ^44 2 My 6 

4775 1731 1596 2911 'lil* 271937 10 084 167 4 7 Ap 26 '83 1 My 24 

4776 m2 1597 29M '4002 lO^SOOO 15 241 1678 4 Ap 14 *70 6 My 14 

4777 1733 1698 28M -6590 6'4103 11-308 167 6 2 Ap 3 ‘07 3 My 2 

477R 1731 1599 28M •0177 240492 9'631 1677 7 Ap 210 -97 2 My 21# 
IS 1?36^0OO29^1765 13-1675 6-680 167 8 6 Ap llQ If ^ 

4780 1786 1601 2eM *362 2-2658 1-846 167 9 2 Mr 310 7‘’[6My20 

4781 1737 1602 28M -6940 20 9047 27 534 1680 1 Ap 18 -60 8 My 18 

4782 1738 1603 28M -9527 10 0180 23 691 1681 5 Ap 7 -97 7 My 7 

4788 1739 1604 29M -2115 28'6619 21 824 168 2 4 Ap 26 -86 6 My ^ 

IS 1740 1605 29“ -4708 17-7602 17-982 168 3 2 Ap 16 -23 8 My 16 

4786 1741 1606 28M '7290 6-8686 14-189 1684 6 Ap 4 00 1 My 4 

4786 1742 1607 28M -9878 26 6074 12 272 168 5 5 Ap 28 '49 7 My 28( 

m im 1608 ^M -2466 14-6157 8-429 1686 2 Ap 12 -86 4 My 12( 

4788 1744 1609 29M 5053 8-7240 4 587 168 7 7 Ap 2 23 1 My 1( 

4789 1745 1610 28M -7640 22-8029 2-720 1688 6 Ap 20# 13 7 My 19 

tw Iw leu 29M -6228 11-4712 26-432 1689 8 Ap 9 6 My 9 

4791 1747 1012 29M -2816 0-5795 22-689 1690 23 -So ® 

4792 1748 1613 29M 6408 19-2184 20722 1691 6 Ap 17 -76 1 My 17 

4798 1749 1«14 28M -7991 8-3267 16880 1699 4 Ap 6 18 6 My 6 

4704 1750 1616 29M -0578 28-9655 16 013 1693 8 Ap 25 02 4 My 24 

tS 1761 101%M -Sloe 16-0738 11-170 1694 7 Ap 14 -39 1 My 13 

4796 1762 1617 29M -6768 6-1821 7-327 1695 4 Ap 3 -70 6 My » 


8 Je 22# -18 4 J1 21 


•75 

2 My 20 

*28 

8 Je 

18 

•81 

5 Jl 

18 

12 

GMy 9 

•65 

1 Je 

8 

•18 

2 Jl 

7 

48 

*01 

5 My 27 

•55 

7 Je 

26 

08 

1 Jl 

25 

38 

2 My IG 

•91 

4 Je 

15 

•44 

6 Jl 

14 

76 

7 My 6 

•28 

1 Je 

4 

81 

8 Jl 

4 

65 

6 My 25 

■18 

7 Jo 

23 

‘71 

2 Jl 

28| 

01 

3 My 18 

•54 

5 Je 

120 

•07 

6 Jl 

11 

*88 

7 My 2 

•91 

2 Jc 

!• 

o^n 

8 Je 

5 Jl 

80 

80 

•28 

6 My 219 

•81 

1 Je 

20 

•84 

2 Jl 

19 

•66 

4 My !!• 

•18 

6 Je 

9 

•71 

7 Jl 

9 

•01 1 

'1 Ap29 

8 My 29 

•64 

07 

4 Je 

27 

60 

6 Jl 

27 

•91 

‘7 My 18 

•44 

1 Je 

16 

•97 

3 Jl 

16 

•28 

4 My 7 

•81 

0 Je 

6 

*34 

7 Jl 

6 

•r 

3 .My 26 

•71 

5 Je 

25 

*24 

0 Jl 

24r 

•64 

1 My 16 

•07 

2 Jo 

13 

•60 

4 Jl 

13( 

91 

5 My 4 

•44 

0 Jc 

2 

•97] 

ri .11 
18 Ai 

2 
i 1 

•81 

4 My 23Q 

•34 

5 Jo 

21| 

) *87 

7 Jl 

21 

*17 

1 My 120 

•70 

3 Je 

111 

) *23 

4 Jl 

10 

•54 

6 My 10 

•07 

7 My 80 
12 Jc 29 

•60 

•13 

3 Jl 

28 

*44 

4 My 19 

•97 

6 Je 

18 

•50 

1 Jl 

18 

•81 

2 My 9 

*34 

8 Je 

7 

•87 

5 Jl 

7 

•17 

•70 

1 My 28 

•23 

2 Je 

26 

*7G 

4 Jl 

26 

•07 

6 My 16 

60 

7^Je 

15 

•18 

1 Jl 

14 


•60 8 My 18 

•97 7 My 7 

•86 6 My 26 
■28 8 My 16 

00 1 My 4 


•87 3 Jo 230 -40 4 J1 22# 
•28 7 Je 12#0-76 2 J1 12 

■60 6 Je 1# -13 f ? i" 


-60 6 Je 1# -13 

•60 4 Jo 20 -03 

•86 1 Je 9 -39 

7 Jo 28 -29 

■13 4 Je 10 -66 

■60 2 Je 6 -03 

•30 7 Je 24 -92 

•76 6 Je 14 -29 

■13 2 Jo 20 -60 


re Jo 30 
^-’[l Jl 30 
03 5 Jl 19 
■39 2 Jl 8 

•29 1 Jl 27 
■66 6 Jl 16 
•03 8 Jl 5 
•92 2 Jl 2I< 


•71 6 Au 20 -24 

•08 8 Au 8 -61 

•97 2 Au 27 -61 

■84 6 An 16 -87 

•71 4 Au 6 -24 

•61 3 An 240 '1* 

•07 7 Au ISO -50 
r4Au 2iO-87 
'‘*1.6 8 1 40 

•24 3 An 21 -77 

■61 1 Au 10 -14 

7 Au 29 -08 

•87 4 Au 18 -40 

•24 1 Au 7 -77 

•13 7 Au 25 -67 

•60 6 An 16 '08 

•87 2 Au 4 -40 

•77 1 Au 23 -30 

•13 6 An 11 •06 

4 Au 80 -66 

•40 1 An 19 '98 

•77 6 Au 9 'SO 

•68 6 An 27 -19 

•03 2 Au 16 '56 

■40 6 Au 6 -98 

■29 6 Au 24#0’B3 
•60 8 Au ISO '19 

[ 7 Au 2# -66 
'‘*‘12 8 1 -Oi) 

•93 6 Au 21 -48 

•29 3 Au 10 -82 

Ijg 2 Au 28 -72 

•66 7 An 18 -09 

•93 4 Au 7 •46 

•82 3 Au 26 -35 

■19 7 Au 14 -72 

•66 6 Au 40 -09 
•45 3 Au 22 -99 


•49 7 My 280 03 1 Jc 21 
•86 4 My 12#0’39 6 Je 10 

■23 IMy 1# 


Z 8“y27 


•29 6 Jl 18#0'82 1 An 12 

2O-«0[*%? ;J®7A«30 

>1 -se 8 Jl 21 '09 4 Au 19 


■76 1 My 17 -29 

•18 6 My 6 -66 

02 4 My 24 -66 

■39 1 My 13 -92 

•70 6 My 80 ’29 
•05 6 My 21 '19 


4797 1758 1618 28M -8841 28-8210 5*461 169 6 8 Ap 2lQ -05 6 My 21 

tSnW1619S 091«m293 1'618 1697 ^ Ap 11*0 02 2 My 10 

4769 1766 1620 29M 3510 2 0370 25 830 169 8 6 Mr 31 ‘*^[1115 29 

.tuOA i7isfi 16*1 29M ‘6104 20-6766 23 468 1699 4 Ap 19 '29 6 My 18 


'“[4 Je 29 
*6G 2 Je 18 
02 (> Je 7 

‘92 6 Je 20 
•29 2 Je 16 
•66 7 Je 4 

*5$ 6 Je 23i 
•92 8 Je 12 c 
.20(7 Je 1 

•19 6 Je 19 
•6(i 4 Je 9 

•46 ^ 

■82 7 Je 17 


•92 7 Jl 10 

•82 e -J' 29 

•19 3 Jl 17 
•66 1 Jl 7 

■46 6 Jl 26 
•82 4 J1 15 
•19 1 Jl 8C 


l#O-08 7 Jl 22 
20 -45 4J1 11 

[ 'll 3 J’ 8° 

i -72 1 Jl 19 

) -08 6 Jl 8 

7 -98 4 Jl 27 

7 •36 1 Jl 16 


•46 1 Au 8 -98 

36 7 Au 27 -68 

72 5 Au 16 -26 

09 2 Au 6 -62 

•98 I An 24#0'61 

15 •85 5 Au 13 '88 

^ .70 r 8 An 2 -25 

*0 .78 

B2 -ei 2An21 •16 

•98 6 An 10 -61 


•98 6 An 10 
•88 5 An 29 

■26 2 An 17 
•61 7 Au 7 

•61 6 An 26 
•88 8 An 160 


4800 1766 1621 29M ‘6104 20-6766 23 468 1699 4 Ap 19 '29 5 My 18 82 7 Je 17 -36 1 Jl 16 -88 8 An 160 -41 

A'.BL— For titliii by other elddhintM »dd to the nbore elgebtnlcnlly m foUowi 
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Aiviiw. Karttikik. Xirgaiiniha. Pautlia. A.1). Maglia. A.1). Plialguna. Chaltea. 
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•26 

4 S 

26 

•04 

6 0 

250 

•57 

7 N 

24 

10 

1 D 

23 

63 

50 

8 Jr 

22 

•16 

1 8 

16 

•40 

2 0 

14#0-93 

4 N 

18 

•46 

6 D 

12 

•99 

51 

7 .Jr 

11 

•53 

5 & 

4 

•77 

7 0 

4 

•30 

1 N 

2 

•83 

8 I) 

2 

•86 


4 D 

31 

•89 

i 8 

22 

•67 

6 0 

22 

•20 

7 N 

20 

•78 

2 D 

20 

•20 

53 

3 Jr 

18 

■79 

2 S 

12 

•08 

3 0 

11 

•57 

6 N 

10 

•10 

6 D 

9 

•63 

54 

1 Jr 

8 

•16 

7 S 

80 

•93 

2 0 

30 

•40 

3 N 

28 

•99 

6 D 

28 

*52 

55 

7 Jr 

27# 

•06 

5 8 

20 

•30 

6 0 

19 

•83 

1 N 

18 

•36 

2 D 
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1 Jr 
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4 N 
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6 D 
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10 

58 

7 Jr 

23 
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16 
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•99 

3 D 

14 

•52 

59 

5 Jr 

13 

05 

3 8 
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4 0 

60 
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4 
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60 

2 Jr 

2 

•42 

2 S 
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3 0 
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6 N 

22 
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6 D 

21 

•79 

61 

1 Jr 

20 
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6 S 
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•66 

1 0 

13 

‘09 

2 N 

11 

•62 

4 D 

11 

16 
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5 Jr 

9 
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8 8 

29 
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5 0 

2 

•46 

6 0 
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•99 

1 N 
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30 

•05 

2 8 

21 

•83 

4 0 

21 

80 
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19 

•89 

7 D 

19 

•42 

64 

1 Jr 


7 8 

10 

•19 

1 0 

9 

•78 

3 N 

8 

•26 

4 I) 

7 

•79 

65 

6 Jr 

‘>•08^ 

6 wS 

29 

•09 

7 0 

28 

•62 

2 N 

27 

•16 

3 D 

209 

•68 

66 

5 Jr 

25 

21 

3 8 

18 

•46 

4 0 

17 

‘99 

6 N 

160 

•52 

1 I) 

16 

•05 

67 

2 Jr 

14 

•58 

7 8 

7 

•88 

2 0 
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3 N 

60 

•89 

6 D 

5 
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68 

6 Jr 

3 
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() 8 

25 

•72 

1 0 
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•26 

2 N 

23 

•79 
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69 
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21 

85 
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•09 
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14 
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18 
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•99 
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7 D 

81 
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7 S 

28 

•36 

1 0 
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•89 

8 N 

21 

•42 

4 D 

20 

•95 

72 

0 Jr 

19 

4S 

4 B 

11 

•72 

6 0 

11 
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7 N 

9 

•78 

2 D 

9 

•81 

73 

3 Jr 

7 

85 

3 8 

80 

•62 

5 0 

80 
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0 N 

28 

•08 

1 D 
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74 

2 Jr 

20 
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7 8 

10 

•09 
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19 

•62 

4 N 

18 
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6 D 
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5 8 
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2 D 

00 
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8 0 
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TABLE 11— HEW MOONS AND BOLIPSIB 


TABXiB Zl^ 


VaisAkhk. Zytili^a. JuihA^lw. -iSr&vaaa. Ui&dnpAda. 
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4801 1767 1622 28M 

4802 1768 1623 20M 

4803 1766 1624 26M 

4804 1760 1625 29M 

4805 1761 1626 28M 

4806 1762 1627 2flM 

4107 1763 1628 29M 

4808 1764 1629 26M 

4809 1765 1680 28M 

4610 1766 1631 2!>M 

4811 1767 1682 29M 

4812 1768 1633 29M 

4813 1769 1634 28M 

4814 1770 1636 20M 

4815 1771 1636 29M 

4816 1772 1887 29M 

4817 1773 1638 29M 

4818 1774 1639 29M 

4819 1775 1640 29M 

4820 1776 1641 20M 

4821 1777 1642 29M 

4822 1778 1643 29U 

4828 1779 1644 29M 

4824 1780 1645 29M 

4825 1781 1640 39M 

4826 1782 1647 29M 

4827 1783 1648 29M 

4828 1784 1649 29M 

4829 1785 1650 29M 

4830 1786 1661 24 M 

4881 1787 1652 29M 

4882 1788 1653 28U 

4838 1789 1664 29M 

1884 1790 1655 29M 

4885 1791 1656 29M 

4886 1792 1657 29M 

4837 1798 1658 29M 
4988 1794 1669 2gM 

4839 1795 1660 29U 

4840 1796 1601 2gM 

4841 1797 1662 29M 

4842 1798 1663 29 » 

4848 1799 1664 29M 
4844 1800 1665 29M 

4846 1801 1666 29M 

4846 1802 1667 29S1 

4847 1808 1668 28M 

4848 1804 1 669 80M 

4849 1806 1670 29M 

4860 1806 1671 28M 

4861 1807 1672 28M 
4852 1808 1673 80H 


•8691 9'7848 19'623 

•1279 28'4237 17'756 
•3806 17'5320 18’913 

•6454 6'6403 10’071 

•9041 25-2792 8 204 
■1629 14 3876 4-361 

•4217 3-4968 0 518 

6804 22-1347 26 206 
•9892 11 2430 22-863 

•1979 0-8518 18 62! 
•4667 18 9902 16 654 
•7154 80984 12 811 

9742 26 7373 10 944 
•2329 16-8450 7 102 

4917 4-9589 3*259 

•7505 23-6928 1-892 
0092 12-7011 26 104 

2680 1-8094 21 261 
•5267 20-4483 19 396 
7855 9 5560 15-652 

•0442 28 1956 18-685 
3030 17 30;8 9 842 

5618 6 4121 fOOO 

•8206 26 0610 4-133 
0798 14 1593 0 290 

•3380 3-2676 24 002 

■5968 21 9005 22-135 
•8565 11-0148 18-292 

■114]! 0-1281 14 46(1 
•3781 18-7619 12'588 
•6318 7-8703 8-748 
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■7019 9-8284 11-481 

9606 27-9673 9 614 
•2194 17-0766 6-771 
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1700 I Ap 7 65 

1701 7 Ap 26 -55 

1702 4 Ap 15 92 

1703 2 Ap 6 28 

1704 1 Ap 23 -18 

1705 6 Ap 12 -55 

1706 2 Ap 10 92 

1707 1 Ap2O0 -81 

1708 6 Ap 9 18 

1 7no f ^ 29 -55 

‘'“’'L5Ap28 -08 

1710 2Apl7 -IS 

1711 6 Ap 6 -SI 

1712 6 Ap 24 71 

1713 .iApU -08 

1714 7 Ap .3 -46 

1715 6Ap22#0'3<- 

1716 8 Ap 10§ 71 

1717 1 Mr ]!! -08 

1718 6 Ap 18 -97 

1719 4 Ap 8 .34 

1720 3 Ap 26 -24 
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”^1.6 \Iy 30 
81 8 My 20 
18 7 My 8 

08 

15 8 My 16 
81 1 My 6 

71 7 My 24 
08 4 My 180 

45 1 My 20 

34 7 My 21 
71 5 My 10 

08f!^P29 


1726 4 Ap 20 

1727 1 Ap 9 

Ap27 

1729 6 Ap 17 

1730 2 Ap 6 

1731 1 Ap 26 

1732 5 Ap 13 

1733 8 Ap 3 

1734 2 Ap 22# 

1735 6 Apll 

1736 3 Mr 80 

1737 2 Ap 18 

1738 7 Ap 8 

1739 6 Ap 26 

1740 8 Ap 16 


4781 6 1889 1-929 1741 7 Ap 4 

•7869 24-8228 0 062 1742 6 Ap 23( 
■0966 13-9311 28 774 1743 8 Ap 12 


■7869 24-8228 0 062 
■0966 13-9311 28 774 

•2641 80864 10-931 
■6182 21-6783 18-064 
■7719 107866 14-221 

•0307 29*4254 12-855 
•2894 18-5337 8-512 

•5482 7-6420 4 689 

■8069 26-2809 2 802 
11667 16-3892 26-614 


1744 1 Ap 10 

1745 7 Ap 20 

1746 4 Ap 9 

1747 3 Ap 28 

1748 7 Ap 6 

1749 5 Ap 6 

1750 4 Ap 26 

1751 1 Ap 14 
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57 
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79 

1 

D 

0 

•32 

14 

2 Jr 

4 

‘So 


4 P 

3 

38 

5 Mr i 

91 

2 S 

27 

63 

4 0 

i570 

•16 

5 N 

26 

•69 

7 

D 

25 

22 

15 

1 Jr 

23 

•75 


3 F 

22 

'28 

4 Mr 23 

•81 

7 8 

17 

00 

1 0 

ICQ 

58 

8 \ 

15 

•06 

4 

0 

11 

•59 

16 

6 Jr 

18 

*12 


7 F 

11 

•65 

2 Mr 12 

18 

4 8 

5 

•,S6 

5 0 


89 

7 N 

8 

*42 

1 
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2 

•95 

17 

3 Jr 

1 

•4il^ 


5 Jr 

31 

*02 

0 Mr 10 

•65 

3 8 

24 

20 

1 0 

28 

79 

6 N 

22 

•82 

7 

D 

21 

*85 

18 

2 Jr 

20 

•38 


8 F 

IHO 

•01 

6 Mr 20 

•44 


18# 

63 

2 0 

18 

•16 

3 N 

11 

•69 

5 

D 

11 

22 

19 

6 Jr 

9 

76 


1 F 

8#0'28 

2 Mr 9 

HI 

J,4 8 
16 0 

2 

2 

99 

63 

1 N 

1 

06 

2 N 

30 

•59 

4 

D 

30 

•12 

20 

6 Jr 

2St 

•65 


7 F 

27 

•18 

1 Mr 27 

71 

3 .8 

20 

89 

6 0 

20 

•42 

(; N 

18 

•95 

1 

T) 

180 

•48 

21 

8 Jr 

17 

01 


4 F 

15 

•56 

6 Mr 17 

•08 

1 R 

10 

26 

2 0 

9 

7il 

4 X 

8 

•32 

5 

D 

70 

85 

22 

7 Jr 

6 

•38 


1 F 

4 

•91 

3 Mr 6 

‘44 

7 8 

29 

16 

1 0 

28 

69 

3 N 

270 

22 

4 

n 

26 

•75 

23 

6 Jr 

25 

•28 


7 F 

28 

•81 

2 Mr 26 

34 

4 8 

18 

52 

6 0 

18 

•05 

7 X 

16 

•59 

2 I) 

16 

•12 

24 

3 Jr 

14 

•05 


6 F 

18 

•18 

6 Mr 13 

‘71 

1 S 

6 

89 

8 0 

60 

•12 

4 N 

4 

•95 

6 

I) 

4 

•48 

25 

1 Jr 

8 

01 


2 F 

1 

•64 

4 Mr 8 

*07 

7 8 

250 

79 

2 0 

25 

32 

3 X 

23 

•85 

5 

I) 

23 

•38 

26 

6 Jr 

21 

•91 


1 F 

20 

•44 

2 Mr 210 


5 8 

160 

16 

6 0 

14 

•69 

1 X 

13 

•22 

2 

0 

12 

•76 

27 

4 Jr 

11 

28 


6 P 

9 

•81 

7 Mr 11 

•84 

2 8 

4# 

•52 

4 0 

1 

05 

5 N 

2 

•58 

7 D 

2 

11 


1 D 

31 

•(4 

28 

8 Jr 

300 

•18 

1 F 28 

71 

1 s 

22 

42 

2 0 

21 

•95 

4 X 

20 

48 

6 

D 

20 

•01 

29 

7 Jr 

180 

•54 


2 P 

17 

•07 

3 Mr 18 

•60 

6 S 

J1 

•79 

7 0 

11 

82 

1 X 

9 

•85 

3 0 

9 

•38 

30 

4 Jr 

‘0 

•91 


6 P 

6 

•44 

7 Mr 7 

•97 

4 8 

30 

08 

6 0 

80 

•22 

7 X 

28 

•75 

2 

i) 

289 

•28 

31 

3 Jr 

26 

•81 


5 F 

2i 

•84 

6 Mr 26 

87 

2 R 

20 

05 

3 0 

19 

5fi 

6 N 

18Q 

•11 

6 

D 

179 

•64 

32 

1 Jr 

16 

•17 


2 F 

U 

•70 

4 Mr 15 

•24 

s 

8 

•42 

7 0 

7 

95 

2 N 


•48 

4 

D 

6 

‘01 

33 

5 Jr 

4 

•64 


7 F 

3 

07 

1 Mr 4 

•60 

6 R 

27 

32 

6 0 

280 

85 

1 N 

25 

•88 

2 

1) 

24 

91 

34 

4 Jr 

23 

•41 


6 F 

21 

•97 

7 Mr 23 

•50 

2 a 

16 

•68 

4 0 

16 

•21 

6 N 

U 

74 

7 

D 

14 

•28 

35 

1 Jr 

12 

•81 


3 P 

11 

*84 

4 Mr 120 

•87 

7 a 

60 

•05 

1 0 

5« 

58 

8 X 

4 

•11 

4 

U 

8 

•64 

36 

6 Jr 

2 

•17 


7 Ji 

31 

•70 

2 Mr 10 

•28 

5 S 

23 

•95 

7 0 

23 

•48 

2 X 

22 

•01 

3 

D 

21 

•54 

37 

5 Jr 

20 

•07 


6 F 

180 

•60 

i Mr 20 

•18 

3 8 

13 

32 

4 0 

12 

•86 

6 N 

11 

38 

7 

D 

10 

•91 

38 

2 Jr 

9 

41 


3 F 

7 

•97 

5 Mr 9 

*50 

pa 

2 0 

2 

2 

*68 

*21 

3 0 

31 

74 

5 N 

80 

•27 

6 

D 

290 

80 

39 

1 Jr 

28 

84 


2 P 

26 

•87 

4 Mr 28 

•40 

6 B 

21 

•58 

1 0 

21 

•11 

2 N 

19 

•61 

4 

D 

I9#0'17 

40 

6 Ji 

17 

70 


7 F 

L6 

28 

1 Mr 10 

•70 

8 8 

9 

'95 

5 0 

9 

•18 

7 N 

8 

•01 

1 

D 

70 

51 

41 

8 Jr 

0 

07 


1 F 

4 

60 

6 M r ii 

■13 

2 8 

28 

•84 

4 0 

28 

•88 

6 X 

26f 

•91 

7 

D 

26 

•44 

42 

1 Jr 

24 

97 


3 F 

28 

60 

5 Mr 25 

03 

7 '3 

18 

•21 

1 0 

170 

■74 

8 X 

16 

•27 

4 

D 

15 

80 

43 

6 Jr 

14 

33 


7 F 

12 

86 

2 Mr U 

10 

4 8 

7 

•58 

6 0 

70 

•11 

7 X 

5 

64 

2 

D 

6 

•17 

44 

3 Jr 

3 

70 


5 F 

2 

•28 

6 Mr 2 

70 

3 8 

250O48 

6 0 

25 

•01 

6 N 

23 

•54 

1 

D 

28 

•07 

45 

2 Jr 

21 

60 


1 F 

20 

18 

5 Mr 219 

60 

7 8 

14 

84 

2 0 

14 

87 

8 X 

12 

■91 

5 D 

12 

44 

46 

6 Jr 

10 

•97 


1 P 

90 

60 

8 Mr !!• 

08 

5 8 

4 

21 

6 0 

3 

•74 

1 X 

2 

•27 

2 

D 

1 

80 


4 D 

81 

83 

47 

r, Jr 290 

86 [ 

7 F 28 

1 Mr 29 

■89 

92 

4 8 

23 

11 

6 0 

22 

•64 

7 X 

21 

17 

1 

D 

20 

•70 

48 

8 Jr 

100 

28 


4 P 

17 

76 

6 Mr 18 

29 

1 B 

l\ 

•48 

8 0 

U 

•01 

4 X 

9 

54 

6 D 

9 

07 

49 

7 Jr 

7 

00 


2 F 

6 

18 

3 Mr 7 

60 

7 8 

30 

•37 

1 0 

20 

00 

8 N 

2BO 

43 

4 

U 

27# 

•96 

50 

6 Jr 

2t; 

•60 


1 F 

25 

08 

2 Mr 26 

•56 

4 8 

19 

74 

6 0 

19 

•27 

7 N 

170 

•80 

2 

0 

17 

38 

51 

8 Jr 

15 

86 


5 F 

14 

80 

6 Mr U 

■92 

2 B 

9 

•u 

8 0 

8 

64 

6 N 

70 

•17 

0 

0 

0 

•70 

52 

1 Jr 

5 

23 


2 F 

8 

76 

4 Mr 4 

29 


.^1) for Arjr* MddUlnt«+ Ud ; (2) for brahm* liddhanta - 'lo ; and (3) lor Siddhanta Siromaoi — '03. 
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TABLE II.— NEW MOONS AND ECLIPSES 


SABU 


Taii&klui. Jyefh^. Sr&truw. Bhi^mpkda. 


4868 1809 1674 29M ’8244 4'4975 22-C7I 1782 6 Ap 2 

4864 1810 1076 OA '5882 281364 20 806 178 3 4 My 2f 

4865 1811 1676 9A -8420 12'2447 16 062 1784 2 Ap 22 

4856 1812 1677 lOA 1007 I'SOSO IS llil 1788 6 Ap 11 

4867 1813 1678 !)A 'SSOe 1119919 11-252 178 6 5 Ap 20 

4868 1814 1079 9A -OISO 01002 7-410 178 7 2 Ap 18 

4869 1816 1680 «A •877r 27-7391 6'618 1788 I My 7 

4860 1810 1681 lOA -1857 10-8474 1-700 178 9 5 Ap 2(. 

4801 1817 1682 9A -3946 6-9557 25-412 176 0 8 Ap 15 


•82 7 My 2 

•72 6 Je 1 
•09 3 My 21 
•45 My >0 

•86 6 My 28 
72 4 My 18 

•62 8 Jo 6 
98 7 My 26 


ri My 31 
[8 Jo 30 
7 Jo SO 

5 Jo 20 

4 Jl 9 
1 Je 27 

6 Jo Ip 


4 Jl 29 

•78 2 J1 80 
•15 6 Jl 19 

•04 5 Au 7 


•94 6 An 28 

•81 8 Au 28 
•68 1 Au 18 


6#OU 


7 Jl 160 31 1 Au 14 


50 -68 6 Au 4 


36 4 My 140 '38 6 -J" 

25 3 Je 2# 78 5 Jl 

61 1 My 23 14 2 Jo 


Je 25 
Jo 189 


4862 1818 1688 9A -6583 24-5940 28-546 176 1 2 My 40 ’25 3 Je 2# 

48H8 1819 1084 9A 9120 18 7y29 19-703 1762 Ap 23§0'61 ' My 23 

4864 1820 1685 lOA -1708 2-8112 15-860 176 3 3 Ap 12# ’98 Jj 

4865 1821 1686 9A ’4295 21'4500 18-993 1764 2 Ap 80 -88 4 My 3(» 


1.7 Jo 11 -04 

•88 4 My 30 -41 

4800 1822 1687 9A '6888 10 6588 ]0'160 1766 7 Ap 20 -25 1 My 19 '78 

4807 1828 1688 9A 0170 291972 8 284 1766 6 My 9 -14 7 Je 7 67 

4808 1824 1689 lOA -2068 18-3065 4 441 176 7 3 Ap 28 -51 6 My 28 04 

4809 1825 1690 9A -4646 7-4138 0 598 176 8 7 Ap 10 -88 2 My 16 '41 

4870 1820 1091 9 A -7233 200527 26 280 176 9 6 My 6 -78 1 Je 4#0*1 

4871 1827 1692 9A -9821 161610 22 443 177 0 4 Ap 25 -14 6 My 24# 67 


4873 1829 1694 »A '4996 22 9082 16'734 177 2 7 My 2 

4874 1880 1696 9 A 7683 12'C166 12-891 1773 4 Ap 21 


4876 1832 1897 lOA -2758 19-7087 7-181 1776 I Aj. 30 

4877 1883 1698 9A -5846 8'8720 3'330 1776 5 Ap 18 


14 2 Je 21 

ol 1 

41 5 Je 28 
78 8 Je 18 


3 Je llQ 


2 Jl 3 

7 Je 28 


‘01 8 Jl 24 
.jji-rji 12 
“ 12 Au 11 
31 0 Jl 81 
08 4 Jl 21 

57 8 All 9 
•94 7 Jl 28 
•31 4 Jl 17 
•20 8 An SO 

•67 1 Jl 20 

64 4 j^ii 2 
•20 1 Jl 22 


•21 7 S 2 
•57 S An 28 

.1 fl in 
.47 4 8 10 

■84 1 Au 80 
•21 5 Au 19 

•10 4 S 7 
•47 2 An 270 
•84 6 Au 160 

•74 5 S 4 
10 2 Au 24 

•W ^ 8 11 

'37 6 Au 81 
•73 8 Au 21 


4886 1842 1707 


4894 1850 1715 9A -9885 0 8966 4977 


m? 1858 1718 9A *7097 27'2m27 24 965 1796 


1 Ap 

140 

•51 

3 

My 14 

•04 


Je 

Jl 

12 

12 

•57 

10 

7 An 

10 

•68 

2 8 

9 

•16 

7 My 

2 

•41 

1 

M> 31 

•94 


Jo 

80 

47 

6 Jl 

80 

00 

G Au 

28 

•53 

4 Ap 

21 

•77 

G 

My 21 

•80 

7 

Je 

19 

*84 

2 Jl 

19 

•37 

3 Au 

17 

•90 

[2 Ap 
18 My 

11 

10 

14 

67 

5 

Je 9 

•20 

6 

Jl 

8 

•73 

1 An 

7 

•26 

2 S 

5# 

•79 

J Ap 

30 

•04 

2 

My 29 

•57 

4 

Je 

28 

•10 

5 Jl 

270 

•63 

7 Au 

26# 

•16 

5 Ap 

IK 

41 

(> 

My 17 

•W4 

1 

.Ic 

1C 

•47 

8 Jl 

160 

•00^ 

'4 Au 

a 8 

14 

18 

•53 

06 

4 My 

7 

•30 

5 

Jo 5 

•88 

7 

Jl 


03« 

1 Au 

8 

•90 

8 8 

2 

•48 

1 Ap 

26 

•67 

8 

My 26 

•20 

4 

Je 

24 

•78 

C Jl 

24 

•26 

7 Au 

22 

•79 

C Ap 

16 

•04 

7 

My 160 

•67 

2 

Je 

14 

•10 

f 8 Jl 
[5 Au 

18 

12 

68 

•16 

G 8 

10 

•69 

4 My 

80 

•94 

G 

Je 2 

47 

1 

Jl 

2 

•00 

2 Jl 

31 

•58 

4 Au 

SO 

•OG 

2 Ap 

23 

•30 

3 

My 22 

*83 

5 

Je 

21 

•36 

C Jl 

20 

•89 

1 Au 

19 

■42 

(> Ap 

12 

•67 

ri 

L2 

My 12 

Je 10 

'20 

•73 

4 

Jl 

10 

•2(> 

6 Au 

8 

•79 

7 8 

70 

•32 

6 My 

1 

57 

7 

My 31 

*10 

1 

Je 

29 

•63 

8 Jl 

29 

•16 

4 Au 

270 

•69 

2 Ap 

19 

•98 

4 

My 19 

•46 

6 

Je 

18 

•00 

7 Jl 

17 

•58 

2 Au 

ie#O0& 

1 My 

8 

•88 

8 

Jo 7 

•86 

4 

Jl 

6 

•89 

6 Au 

•^# 

•42 

7 8 

8 

•96 

6 Ap 

28 

•20 

7 

My 27 

•78 

2 

Je 

260 

•26 

8 Jl 

25 

•79 

5 An 

24 

•32 

8 Ap 

17 

•67 

5 

My 17 

•10 

6 

Jl 

160 

•G3 

ri Jl 

,2 Au 

15 

13 

•16 

•60 

4 S 

12 

•22 

2 My 

5 

•46 

3 

Je 3# 

•99 

5 

Jl 

3 

•62 

7Au 

2 

•06 

1 Au 

81 

•59^ 

6 Ap 

340 

•83 

1 

My 24 

•86 

2 

Jo 

22 

•89 

4 Jl 

22 

•42 

6 Au 

20 

•95 

4 Ap 

J40 

*20 

5 

My 13 

•73 j 

[7 

1 

Je 

Jl 

12 

11 

•26 

•79 

8 Au 

10 

•82 

4 8 

8 

•86 

8 My 

3 

•10 

4 

Je 1 

•63 

6 

Jl 

1 

•16 

7 Jl 

80 

•69 

2 Au 

29 

•22 

• Ap 

21 

*46 

1 

My 20 

•99 

8 

Je 

19 

•62 

5 Jl 

19 

•05 

0 An 

17 

•68 

^4 Ap 

6 My 

10 

10 

•88 

•86 

7 

Je 8 

•89 

2 

Jl 

8 

•42 

8 Au 

60 

•95 

5 8 


•48 

8 Ap 

29 

•73 

5 

My 29 

•26 

6 

Je 

27 

•79 

1 Jl 

270 

•82 

2 Au 

26# 

•86 

1 Ap 

19 

•09 

2 

M) 18 

•62 

4 

Je 

17 

•16 

6 Jl 

letO-sej 

7 Au 

1 S 

16 

18 

•22 

•76 

6 My 

G 

•99 

1 

Je 5 

•62 

8 

Jl 

5# 

•05 

4 Au 

8 

•68 

6 8 

2 

•11 

4 Ap 

26 

•30 

5 

M 260 

;89 

7 

J©; 

24 

•42 

1 Jl 

28 

•96 

3 Au 

22 

•48 

1 Ap 

16 

•78 

3 

My 150 

•26 

4 

Je: 

L8 

•79 [ 

6 Jl 

7 Au 

18 

11 

•82 

86 

2 8 

10 

•88 

7 My 

4f 

•62 

2 

Je 8 

•16 

8 

Jl 

2 

•08 ^ 

6 Au 

1 

•22 

6 Au 

80 

•76 

4 Ap 

23# 

•99 

G 

My 28 

•62 

1 

Je ! 

22 

•06 

2 Jl 

21 

•68 

4 Au 

.80 

•a 

2 Ap 

18# 

•8«| 

8 

J 

My 12 

Je 11 

•89 

•42 

6 

Jl 

10 

*95 

1 An 

9 

•48 

8 8 

80 

•01 

1 My 

2 

•26 

2 

My 81 

•79 

4 

Je 

80 

•82 

6 Jl 

29 

•86 

7 An 

!8§OrS8 

5- Ap 

21 

•62 

7 

My 21 

•16 

1 

Je 

19 

•68 

8 Jl 

19 

•21 

4 An 

170 

•74 

4 My 

9 

•52 

0 

Je 8 

•06 

7 

Jl 

70 

•18 

2 Au 

6 

•11 

8 8 

4 

•64 


27, Be— 'For titbit by other eiddbantat add to the above algebraically at follows s — (1) for Arya liddhlnta +‘06j 
(2) for Brahma aiddhiata —*10 ; and (8) for Biddhiata fiirbma^i -"-’Ote 
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AMbb. K&rttika. XArrailrshB. A.D. PBOsha. A.D. M&fha PbAlfima. Chaitra 


& 










5* 




K 



if 


, 

K 

'p 

S 

•0 

M 



M 


.2 

'•iS 

TS 

M ^ 


0 

.2 


M 

jC 

6! 

C 


M 

0 

i 


fl 

0 

•? J 

M «* 

J § 

It » 

eS* 

P 

1 

0) 0 
^ a 

P 

% 

u 

1 § 

Q 

o 

es 

u 


1 1 S' 

O 

a 

u* 


s g S' 

IS a o 

1 

{k, 

^ (3 

0 

& 

1 

Cm 

% § £• 
b Q 

0 

1 

1 0* 8 

•00 

2 N 


•64 

4 I) 

6 

•07 

53 

6 Jr 

4 

•60 


7 F 

8 

•13 

1 Mr 

4 

•06 

8 Ap 80 

•19 

5 B 

27Q 

•87 

(5 0 

26# 

•90 

1 N 

26 

•48 


. 2 D 

24 

•96 

54 

4 Jr 

23 

•49 

6 F 

22 

•02 

7 Mr 230 

•50 

2 B 

leo 

•74 

4 0 

16 

27 

5 N 

14 

80 


7 D 

14 

83 

56 

1 Jr 

12 

•86 

8 F 

11 

•39 

4 Mr 120 

•92 

1 0 

5 

64 

3 N 

4 

17 

4 D 

8 

•70 

56 

6 Jr 

3 

23 


7 Jr 

31 

7(; 

2 Mr 


•29 

8 Mr 80 

•82 

6 8 

24 

•00 

7 0 

23 

•58 

2 N 

22 

•06 


8 D 

21 

•60 

57 

6 Jr 

200 

■13 

6 F 

18 

•06 

1 Mr 20 

•19 

ra 8 

1 40 

13 

12 

•87 

•90 

6 N 

11 

•48 

7 D 

10 

•96 

58 

2 Jr 

90 

•49 


4 F. 

8 

•02 

6 Mr 

9 

*66 

7 Ap 8 

•08 

20 

2 

27 

3 0 

31 

•80 

5 N 

30 

•83 


6 I) 

29eO'«6 

59 

1 Jr 

28 

39 

2 F 

26 

•92 

4 Mr ?H 

45 

6 8 

21 

*04 

1 0 

21 

•17 

2 N 

19 

70 


4 D 

19 

•23 

60 

6 Jr 

17 

•76 

7 F 

16 

•29 

1 Mr 16 

•82 

60 

9 

*68 

7 N 

80 

•06 

1 0 

7 

•69 

61 

3 Jr 

6 

•12 


4 F 

4 

•G6 

6 Mr 

6 

•19 

7 Ap 4 

*72 

2 S 

28 

•00 

4 0 

280 

•48 

6 N 

26 

96 


7 D 

26 

•49 

62 

2 Jr 

25 

•02 

8 F 

28 

65 

6 Mr 26 

•08 

7 8 

18 

‘27 

1 0 

i7eo8o 

8 N 

16 

•33 


4 D 

16 

•88 

63 

6 Jr 

14 

•89 

7 F 

12 

92 

2 Mr 14 

•45 

60 

7» 

*115 

7 N 

5 

•70 

2 D 

r, 

•23 

64 

8 Jr 

8 

•76 


5 F 

2 

•29 

0 Mr 

20 

82 

1 Ap !• 

•86 

8 S 

26 

•63 

6 0 

25 

•06 

6 N 

23 

•69 


1 D 

23 

12 

65 

2 Jr 

21 

•C5 

4 F 

200 

•18 

6 Mr 21 

•72 

7 S 

14 

•00 

2 0 

14 

43 

8 N 

12 

•96 


5 D 

12 

•49 

66 

7 Jr 

11 

•02 

1 F 

9e055 

[8 Mr 11 

L4 Ap 9 

1 Mr 29 

•OK 

•61 

6 0 

8 

•80 

1 N 

2 

•83 

2 D 

1 

•86 


4 D 

31 

•39 

67 

6 Jr 

2P« 

02 

7 F 

2S 

45 

•98 

4 8 

28 

•16 

6 0 

22 

•69 

7 N 

21 

•22 


1 D 

2(0 

•76 

68 

3 Jr 

19 

29 

4 F 

17 

82 

0 Mr 18 

85 

3 0 

11 

•0(5 

4 N 

9 

■69 

6 1) 

90 

•12 

61 

7 Jr 


•65 


2 K 

6 

•18 

3 Mr 

17 

71 

5 Ap 6 

•24 

7 wS 

30 

•48 

1 0 

29 

•96 

3 N 

28Q 

•49 


6 B 

28 

•02 

70 

6 Jr 

26 

•65 

1 F 

25 

•08 

2 Mr 2(1 

61 

4 S 

19 

•80 

6 0 

19 

•38 

7 N 

17# 

■86 


2 I) 

17 

•20 

71 

3 Jr 

16 

92 

6 F 

14 

•45 

(5 Mr 15 

•98 

8 0 

80 

•69 

6 N 

7 

•22 

6 1) 

6 

•75 

72 

1 Jr 

5 

•28 


2 F 

8 

■82 

4 Mr 

4 

•85 

5 Ap 20 

•88 

1 S 

27Q 

•06 

2 0 

260 

•59 

4 N 

25 

12 


5 D 

24 

•65 

73 

7 Jr 

23 

•18 

1 F 

21 

•71 

3 Mr SSaOSA 

5 S 

ICO 

•43 

6 U 

15 

•06 

1 N 

14 

•49 


3 D 

14 

‘02 

74 

4 Jr 

12 

'65 

6 F 

11 

08 

7 Mr 120 

■61 

4 0 

5 

•82 

5 N 

3 

•86 

7 D 

8 

•39 

75 

1 Jr 

1 

•92 


8 Jr 

JiO 

•46 

4 Mr 

1 

98 

6 Mr 31 

•61 

1 8 

24 

•69 

3 0 

24 

•22 

4 N 

22 

*75 


6 D 

22 

•28 

76 

7 Jr 

2oeo«i 

2 F 

19 

•84 

8 Mr 19 

•88 

7 0 

12 

•69 

2 N 

11 

•12 

3 L) 

10 

•66 

77 

6 Jr 

90 

•18 


f) F 

7 

■71 

1 Mr 

9 

•24 

2 Ap 7 

•77 

4 0 

1 

•96 

G 0 

31 

■49 

1 N 

30 

•02 


2 I) 

29 

•56 

78 

4 Jr 

28 

08 

6 F 

26 

•61 

7 Mr 28 

•14 

2 8 

21 

•82 

3 0 

20 

•85 

6 N 

190 

•38 


6 D 

18 

•92 

79 

1 Jr 

17 

45 

2 F 

15 

98 

4 Mr 17 

•61 

1 0 

10 

22 

2 N 

80 

•75 

4 D 

8 

•28 

80 

6 Jr 

6 

•81 


7 V 

6 

•34 

1 Mr 

5 

•87 

8 Ap 4 

•40 

r> S 

28 

•59 

7 0 

280 

•12 

1 N 

26 

•65 


3 D 

26 

•18 

81 

4 Jr 

24 

•71 

6 F 

28 

•24 

7 Mr 24 

•77 

2 8 

17 

96 

4 0 

17« 

•49 

6 N 

16 

02 


7 I) 

15 

66 

82 

2 Jr 

14 

•08 

3 F 

12 

•61 

5 Mr 140 

•14 

1 0 


•85 

8 N 

6 

•88 

4 D 

4 

*91 

83 

6 Jr 

3 

•44 


7 F 

1 

•98 

2 Mr 

80 

•61 

4 Ap 2 

‘04 

6 8 

26 

22 

7 0 

26 

•75 

2 N 

24 

•28 


3 B 

28 

•81 

84 

5 Jr 

22 

•34 

6 F 

200 

•87 

1 Mr 21 

•40 

8 8 

14 

•69 

6 0 

14 

•12 

6 N 

12 

•65 


1 D 

12 

•18 

85 

2 Jr 

10 

•71 

4 F 

m 

■24 1 

[5 Mr 10 

7 Ap 9 

4 Mr 29 

•77 

*30 

2 0 

8 

•48 

4 N 

2 

•0*2 

5 D 

1 

5» 


7 D 

3IQ 

•08 

86 

1 Jr 

29# 

•61 

3 F 

28 

•14 

•67 

6 8 

22 

86 

1 0 

22 

38 

2 N 

20 

91 


4 D 

20O 

•44 

87 

6 Jr 

18 

•97 

7 F 

17 

•60 

2 Mr 19 

•04 

5 () 

11 

•76 

7 N 

10 

•28 

1 1) 

90 

•81 

88 

3 Jr 

8 

84 


4 F 

6 

•87 

6 Mr 

7 

•40 

7 Ap 6 

•08 

8 S 

80 

•12 

4 0 

29 

*65 

6 N 

28 

18 


7 D 

27 

•71 

89 

2 Jr 

26 

•24 

8 F 

24 

'77 

5 Mr 26 

•30 

7 8 

10 

•48 

2 0 

190 

•01 

3 N 

17* 

•51 


5 B 

17 

•08 

90 

6 Jr 

15 

•61 

1 F 

14 

■14 

2 Mr 16 

•07 

6 0 

80 

•88 

7 N 

6 

•91 

2 D 

6 

‘44 

91 

3 Jr 

4 

•97 


6 F 

8 

•50 

7 Mr 

6 

•03 

1 Ap sao’*« 

8 8 


6 0 

27 

•28 

6 N 

25 

•81 


1 B 

26 

34 

92 

2 Jr 

23 

•87 

4 F 

22 

•40 

6 Mr 22 

•03 

1 S 

2 0 

15 

•65 

4 N 

14 

•18 


6 B 

18 

•71 

93 

7 Jr 

12 

•24 

1 F 

loO 

•77 

8 Mr 12% 

•80 

7 0 

5 

•01 

1 N 

8 

•64 

8 D 

3 

•07 

94 

4 Jr 

1 

'60 


6 Jr 

810 

•14 

7 Mr 

i 

67 

2 Mr 31 

•20 

4 S 

24 

•88 

5 0 

28 

•91 

7 N 

22 

•44 


1 B 

21 

•97 

95 

8 Jr 

2oeo*o 

6 F 

19 

•03 

6 Mr 20 

•66 

8 0 

IS 

•28 

4 N 

11 

•81 

6 D 

11 

•34 

96 

7 Jr 


87 


2 F 

8 

■40 

8 Mr 

8 

•98 

6 Ap 7 

•46 

7 0 

1 

•04 

2 0 

31 

18 

8 V 

290 

190 

*71 


6 D 

29 

•24 

97 

6 Jr 

27 

•77 

1 F 

26 

•30 

2 Mr 27 

■88 

5 8 

21 

•01 

6 0 

20 

•54 

1 N 

•07 


2 B 

18 

•60 

98 

4 Jr 

17 

•18 

5 P 

16 

•66 

7 Mr 17 

•20 

8 0 

9 

•91 

5 N 

«eo« 

6 D 

7 

•97 

99 

1 Jr 

6 

•50 


6 F 

6 

•03 

4 Mr 

6 

•66 

6 Ap 6 

•00 

1 8 

29 

•28 

2 0 

28 

•81 

4 N 

27 

•84 

18 

6 D 

‘26 

•87 

00 

7 Jr 

25 

*40 

1 P 

28 

•08 

3 Mr 260 

7 Mr 140 

•46 

H R 

180 

•64 

7 0 

18 

17 

1 N 

10 

•70 


3 B 

16 

24 

01 

4 Jr 

14 

•77 

6 P 

18 

80 

•83 

4 0 

7 

•54 

6 N 

6 

•07 

7 D 

5 

•60 

02 

2 Jr 

4 

18 


3 P 

2 

•06 

5 Mr 

o 

•19 

6 Ap 2 

•72 

1 8 

26 

•91 

8 0 

26 

•44 

4 N 

24 

•97 


6 D 

24 

•50 

08 

1 Jr 

28 

•03 

2 F ; 

21 

•66 

4 Mr 28 

•09 

6 8 

16 

•28 

7 0 

15 

•81 

2 N 

14 

•84 


8 D 

13 

•87 

04 

5 Jr 

120 

•40 

6 F 

m 

•98 [ 

1 Mr 11 

2 Ap 9 

•46 

•99 

6 0 

4 

•17 

6 N 

2 

•70 

1 D 

2 

•28 


2 B 

310 

•76 

05 

4 Jr 

30 

•80 

6 F 

28 

•83 

7 Mr 80 

•86 


*1q tbfg year A*D. 1758, the IQTew 8t]rl6 was introdaoed by an Aot of the British Parliament and 11 days ware dropped ont, that is, 
the next day after Wednesday, 2 September 1752 was deolarod to be Thursday, 14 September 1752 Hence the new moon after 
28 Auffnit 1752 which ordinarily would htYo occurred on 26 Septemter 1752 actually oocorred on 8 October 1752- 

69 
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TAHLT5 II. — HEW MOONS AND EOIIPBES 


TAIfiB n. 


VoisiikliR. Jyesh^R. Aabi^lut. Sriyana. Bkidrapada. 


w j a 

◄ O 

^ K *5 U, 
% (6 2 e9 

§ Xt g X 

^ £ 


s S 0 

2 ® o 
£ 


o .2 
12^ 
III 

fe S? Jsl 


a <B 

0 'O - 

*■§ ^ 5 

1 « g 

£ ^ a 


4906 1862 1727 11 A 
4807 1 863 1728 11 A 

4908 1801 1729 llA 

4909 1866 1730 lOA 

4910 1860 1731 11 A 


4911 1867 

4912 


1732 UA 
1738 llA 


•0395 17'8401 28‘856 
•2973 G'9574 20-018 

*5501 25 5963 18147 
•8148 14‘7016 14’804 

•0786 3'8129 10 461 

•8323 22 4518 8-594 
•5911 U-56UI 4 752 


4918 1869 1784 lOA 8493 0*668 1 0 909 
4914 1H7() 1736 llA *1080 19*3073 26*597 
4916 1871 1736 llA *3674 8 4166 22 754 

4916 1872 1737 UA *6261 27 0545 20 887 

4917 1873 1738 lOA ‘8849 16 1628 17*044 

4918 1874 1739 UA ’Uae 5*2711 18*202 

4919 1876 1740 UA *4024 23*9099 11*386 

4920 1876 1741 UA *6611 13'0182 7*492 

4921 1877 1712 lOA *9199 2 1265 8*649 

4922 1878 174;{ UA *1787 207664 1788 

4923 1879 1744 UA *4374 9*8737 25*495 

4924 1880 1745 UA *6902 28 5126 23 628 

4925 1881 1746 lOA *9549 17*6209 19783 


► 1745 11 A 
1746 lOA 


•6201 27 0545 20 887 
*8849 16 1628 17*044 

•U36 5*2711 18*202 

•4024 23*9099 11*386 
•6611 13*0182 7*492 


•6962 28 5126 23 628 
*9549 17*6209 19783 


4926 1882 1747 UA *2137 6 7292 15 912 


1927 1883 
4928 1884 


1748 11 A 

1749 UA 


4724 25 3681 14 076 
7812 1 4 4764 10 233 


A<D. 

1805 1 Ap 28 

1806 6 Ap 18 

1807 5 My 7Q 

1808 2 Ap250 

1809 6 Ap 140 

1810 5 My 8 

1811 8Ap23 

1813 Ap 80 

1814 3 Ap 19 

1815 8 My 8 

1816 7 Ap 27 

1817 4 Ap 16 

1818 3 My 60 

1819 7 Ap 24 

1820 i Ap 18 

1821 3 Mj ! 

1822 lAp 2 i 

1823 7 My 10 

1824 4 Ap 28 

1825 1 Ap 17 

1826 7 My < Q 

1827 6'Ap26§C 

1828 2 Ap 149 

1829 1 My 3 

1830 B Ap 22 


4929 18H5 1760 lOA '9889 3 6847 0 800 1828 2 Ap 14 

4080 1880 1751 11 A •2487 22'223fi 4523 1829 1 My 3 

4981 1887 1753 UA •6075 1V331W 0 681 1830 6 Ap 22 

4982 1888 1753 UA -7002 0 4402 24 392 1 831 [4 

4938 1889 1764 11 A -0250 19'07!)1 22'r>26 1832 2 Ap 80 

4934 1890 1755 11 A •2887 8.1874 18 - 68.8 1833 6 Ap 19 

4935 1891 1760 UA -5425 36'8‘268 16 816 1834 6 My 8 

4036 1892 1757 11 A '8012 15 9340 12 978 183 5 2 Ap27 

4987 1898 1758 UA '0600 6 0429 9-131 1836 ^ Ap 16( 

4938 1894 1769 11 V 'SISS 23-081O 7-264 1837 « My 5 

.1989 1895 1700 UA 5776 12'7600 8 421 183 8 3 Ap24 


4940 1896 

4941 1307 
4912 1898 
4043 1809 


1761 UA '8803 1'898.3 27 133 
1782 1 lA '0950 20'5872 26'200 
1763 UA '8538 9 6465 21424 


1764 11 A 
1705 UA 


4944 1900 1705 UA 
4946 1901 1768 UA 

4946 1902 1707 UA 
4047 IIXIS 1768 UA 

4948 1904 1769 UA 


•6125 28-2844 19'5,".7 
•8718 17-3927 16-714 


1838 '! Ap 24 

1839 7 Ap 13 

1840 8 My 1 

1841 4Ap21 

1842 3 My 9 

1843 7 Ap 29 


■1300 6-5010 11 871 1844 * Ap 17 


4049 1906 
4960 1906 

4951 1907 

4952 1908 
4958 1009 

4964 1010 
4966 1911 


1770 11 A 

1771 11 A 

1772 11 A 

1773 UA 

1774 UA 

1776 UA 
1776 UA 


•8888 25-1899 10-004 
•6478 14-2182 0162 

•9063 8-3636 2 819 

-1651 21-9064 0 452 
•42;18 11-1087 24-104 

•6820 0-2120 20-821 
•9418 1S'8509 18 454 
•2001 7'9692 14^012 

-4589 26-5981 12-745 
•7176 15-7004 8-902 


1845 3 My 6#0'1 

1846 7 Ap 25 ■) 


1848 4 My 8 

1849 lAp 22 

1861 4 Ap 80 

1862 2 Ap 19 

1863 1 My 8 


4956 1912 1777 UA 9764 4*8 H7 5*060 1866 2 Ap 16© *79 4 My 10# *82 [ 7 ,,® 1 Au 13 *91 8 8 11 -44 

4957 1918 1778 11 A *2881 28*4586 3*193 1868 1 My 4 *69 8 Jo 8 *22 ^4 Jl 2 *76 0 Au 1 *28 7 Au 80 -81 

4968 1914 1779 UA *4989 13*5018 26*9(6 1867 8 Ap 24 •00 7 My 23 *69 2 Je 22 12 8 J1 21 -65 5 An 20 18 

4959 1916 1780 11 A *7626 moi 28*002 1868 3 Ap 18 1 J1 11 *01 2 Au OQ *64 4 S 8 *08 

jy.B.— For tftkii by other tlddh&ntM »dd to the tbove algebraicA//y M foHowi 


*89 

3 

My 28 

‘42 

4 Je 

26#0’95 

0 

Jl 

20 

•48 

1 

Au 

26 

•01 

*25 

7 

My 17 

•78 

2 Je 

16 

•32 

[; 

Jl 

Au 

15 

14 

•86 

•88 

6 

8 

12 

•91 

* ir > 

6 

Jo 6 # 

•08 

1 Jl 

5 

21 

2 

Au 

3 

•74 

4 

8 

2 

•27 

*52 

4 

My 26 

*05 

6 Je 

28 

•58 

7 

Jl 

23 

•11 

1 

Au 

21 

•04 

‘89 

1 

My 14 

•42 

(2 Jo 
U Jl 

12 

12 

•95 

•t 8 

0 

Au 

11 

•01 

7 

S 

9 

•64 

•78 

7 

Je 2 

•31 

1 Jl 

1 

•84 

8 

Jl 

31 

•37 

4 

Au 

29 

•91 

•15 

1 - 

My 22 

*08 

6 Je 

21 

*21 

7 

Jl 

20 

*74 

*} 

Au 

190 

•27 

*52 

06 

3 

Jo 9 

•58 

5 Jl 

9 

•11 

0 

An 

70 

•64 

1 

8 

6 

17 

*t 2 

7 

My 29 

•95 

2 Je 

28 

48 

4 

Jl 

280 

•00 

5 

Au 

26 

•54 

•78 

5 

My 19 

•81 

0 Je 

17 

*84 

1 

Jl 

17# 

37 

fa 

,4 

Au 

8 

16 

14 

•90 

•41 

OH 

4 

Jo 7Q 

21 

6 Jl 


•74 

7 

Au 

6 

•27 

1 

8 

3 

•80 

05 

1 

My 260 

•58 

8 Je 

25 

11 

4 

Jl 

24 

•04 

6 

Au 

28 

•17 

•41 

5 

My 15# 

94 

7 Jo 

14 

48 


Jl 

An 

14 

12 

•OJ 

*54 

5 

8 

11 

•07 

*81 

4 

Je 3 

•84 

0 J] 

;{ 

•37 

7 

Au 

1 

•90 

2 

Au 

31 

48 

•68 

2 

My 24 

*21 

3 Jo 

22 

7't 

5 

Jl 

22 

•27 

6 

All 

20 

80 

*05 

[f 

My 12 

Je 11 

•58 

*11 

2 Jl 

10 

•04 

4 

All 

9 

•17 

5 

8 

70 

70 

•94 

5 

My 31 

•47 

7 Je 

30 

•00 

1 

Jl 

29 

•54 

a 

A 11 

28 

07 

*31 

2 

My 20 

84 

4 Je 

19 

•37 

5 

Jl 

180 

•90 

7 

Au 

17 

43 

*21 

1 

Je 8 

*74 

8 Jl 

80 

•27 

4 

Au 

0 

•80 

0 

8 

5 

88 

'68 

0 

My 28 

•11 

7 Je 

20#O’O4 

2 

Jl 

Jl 

Au 

20 

•17 

8 

Au 

24 

70 

94 

8 

My 170 

•47 

5 Je 

16# 

* 00 ' 

'0 

A 

15 

14 

•58 

•06 

2 

8 

12 

00 

•84 

2 

Jo 5 

87 

8 Jl 

4 

00 


Au 

3 

•43 

G 

8 

1 

•90 

)2l 

6 

My 25 

*74 

1 Jo 

24 

■27 

2 

Jl 

23 

80 

4 

An 

22 

88 

*57 

4 

M 7 14 

*10 

n Je 

7 Jl 

12 

12 

•61 

•17 

1 

Au 

10 

•70 

a 

S 

9 

•23 

•47 

3 

Jo 2 

•00 

4 Jl 

1 

•53 

6 

Jl 

31 

•06 

7 

Au 

290 

69 

•84 

7 

My 22 

•37 

1 Jo 

20 

•90 

3 

Jl 

20 

•43 

4 

An 

180 

•96 

*21 

*74 

6 

Je 10 

•27 

7 Jl 

9 

•80 

2 

Au 

80 

•83 

3 

8 

6 

•86 

*10 

3 

My 29 

'03 

5 Je 

28 

10 

0 

Jl 

27# 

•70 

1 

Au26 

28 

*47 

1 

My 19 

•09 

2 Je 

170 

•53 

4 

Jl 

17# 

•08, 


Au 

S 

15 

14 

•69 

12 

•37 

6 

Jo OQ 

•90 

1 Jl 

1 ; 

•43 

2 

Au 

■1 

•96 


s 

8 

•49 

•74 

4 

My 270 

*27 

6 Je 

25 

•80 

7 

Jl 

25 

•33 

1 

Au 

28 

•86 

•10 

1 

My 16 

•03] 

f 3 J(‘ 
[4 Jl 

14 

18 

•16 

•09 

6 

Au 

12 

•22 

7 

8 

10 

•76 

*00 

7 

Jo 8 

•53 

2 Jl 

8 

•00 

3 

Au 

1 

•69 

5 

Au 

81 

•12 

*37 

4 

My 23 

•90 

6 Jo 

22 

-43 

7 

Jl 

21 

•96 

2 

Au 

20 

‘49 

•78 1 

[2 

[8 

My 18 

Jo 11 

*26 

•80 

5 Jl 

11 

•83 

0 

Au 

9 

•80 

1 

8 

8 

•39 

•63 

1 

My 31 

•10 

2 Jo 

29 

•09 

4 

Jl 

290 

22 

6 

Au 

27# 

•76 

•00 

5 

My 20 

68 

7 Je 

19 

•00 

1 

Jl 

ISO 

•59 

8 

Au 

17 

•12 

•90 

4 

Jo 8 

•48 

5 Jl 

7#O-06 

7 

Au 

0 

•49 

2 

8 

6 

•02 

20 

1 

My 28 

*78 

3 Je 

27 

•32 

4 

Jl 

26 

•86 

6 

Au 

26 

•89 

•03 

0 

My 170 

*16 

7 Jo 

15 

•09- 

2 

8 

Jl 

Au 

16 

13 

•22 

•76 

6 

8 

12 

28 

)*58 

5 

Je 6 

*00 

0 Jl 

4 

•69 

“1 

Au 

3 

•12 

2 

S 

1 

•66 

•90 

2 

My 25 

'48 

8 Je 

23 

•96 

5 

Jl 

28 

*49 

7 

Au 

22 

'02 

•20 

[? 

My 14 

Je 18 

•79 

*32 

2 Jl 

12 

•86 

4 

Au 

11 

•88 

5 

8 

90 

92 

•16 

^6 

Jo 1 

•69 

7 Jl 

1 

*22 

1 

Jl 

30 

•76 

3 

Au 

290 

•28 

•63 

8 

My 22 

•00 

4 Jo 

20 

•59 

6 

Jl 

20 

•12 

7 

An 

18#O*06 

o» 

*42 

1 

Je 9 

•96 

3 Jl 

9 

‘49 

5 

Au 

8 

•02 

6 

8 

6 

•66 

'79 

6 

AMy30 

*32 

7 Je 

280 

•86 

2 

JJ 

28 

•38 

8 

Au 

26 

•91 

•16 

8 

My 18 

•09 

6 Je 

170 

•22 

6 

Jl 

10 

•76 1 


Au 

8 

15 

18 

•28 

*81 

*00 

2 

Je 60 

•59 

4 Jl 

0 

•12 

6 

Au 

4 

•06 


8 

8 

•18 

•42 

0 

My 26 

•96 

1 Je 

25 

•48 

8 

Jl 

25 

•01 

4 

Au 

28 

•55 

-79 

4 

My 16# 

•82 j 

r5 Je 

7 Jl 

14 

14 

•85 

•38 

1 

Au 

13 

•91 

8 

8 

11 

•44 

*09 

3 

Jo 3 

•22 

^4 Jl 

2 

•76 

6 

Au 

1 

•28 

7 

Au 

80 

•81 

•00 

7 

My 33 

•59 

2 Je 

22 

•12 

8 

Jl 

21 

•65 

6 

Au 

20 

•18 

■“1 

'4 

0 

My 12 

Je 11 

•06 

•48 

1 Jl 

11 

•01 

2 

Au 

00 

'64 

4 

S 

8 

•08 



TABIiB II. — NEW MOONS aNP KnUPSES 
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4075 1081 1796 11 A ’8927 4 6864 0 989 1874 

4976 1932 1797 12 A 1615 23’22.34 26'676 1875 
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6014 1970 1835 12A -9842 22 7689 18-537 1913 
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TABLK II.— NEW MOONS AND ECLIPSES 


TABIiE II.- 


VaieaUia. Jyeahtha. Aahadlia. Sravana. Bh&drapada. 
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s .* ® 

frt & a 


601.') 1971 18S6 1.3A 2130 11 H772 14M)lt4 1914 
501B 1972 1837 13A •SOUS 0'9sn5 10'851 1915 

6017 1973 188H 12A ^BOj 19 6241, 8 885 19 16 

6018 1974 1839 13A 'OIOS 8 7827 5 142 19 17 

,5019 1 975 1840 13A 2780 27 3715 3 275 19 1 8 

.5020 1976 1841 18A -.53, 18 If. 471-8 26'987 1 9 19 

6021 1977 1842 12A -7955 5-5881 23 144 1920 

5022 1978 1843 18A 0543 24-2270 21-278 1921 

5023 1979 1844 13A -3180 13-3353 17-435 1922 

5024 1980 1845 13A -5718 24430 13582 1923 

5025 1981 1846 12A -8306 21-0825 11.725 1924 

5026 1982 1847 13A -0898 101908 7-883 1925 

5027 1988 1848 18A -3481 28-8297 6 016 1926 

5028 1984 1849 13A 0068 17-9380 2-173 1927 

5029 1995 1859 12A -86.58 7-0488 25-88.5 1928 

6030 1986 1851 lllA -1243 25-6852 24 018 1929 

5031 1987 1862 ISA 3831 14 7935 20-175 1930 

6032 1988 18r.3 13A 8419 3-9018 16 333 1931 

6033 1989 18,54 12A -9006 22-6406 14-467 1932 

6034 1990 1855 18A 1894 11-6489 10-623 1933 

6086 1991 1856 13A -4181 0-7572 6-780 1934 
6036 1992 1857 13A -676! 19-3962 4-914 1935 
5037 1993 1888 12A -9366 8-0044 1 071 1936 

6038 1994 1859 18A 1944 27 14,33 26-759 1937 

6039 1995 1860 18 i 4631 16-2616 22-916 1938 

5040 1996 1861 18A -7119 5-3599 19 u73 1939 

6041 1997 1862 12A -9707 23-9988 17-207 1940 

6042 1998 1863 13A -2294 13 1071 13-364 1 941 

6048 1999 1864 13A 4882 2-2154 9-521 1942 
6044 2000 1865 18A -7469 20-8648 7 634 1943 

5045 2001 1866 ISA '0057 9-9626 3-812 1944 

5046 2002 1867 18A -2644 28 6014 1 945 1946 

6047 2008 1868 18A -6232 17 7097 26 657 1946 

6048 2004 1860 13A -7820 6-8180 21-814 1947 

6049 2005 1870 ISA -0407 25-4669 10-947 1948 

6060 2006 1871 13A -2995 11-8652 16-104 1949 

5051 20OT 1872 18A -5581 3 6736 12 262 1950 

5052 2008 1873 ISA -8170 22 3124 10395 1 961 

.5053 2009 1874 18A -0757 11-4207 6-552 1952 

6054 2010 1876 13A -83.15 0 6290 2-709 1953 
5055 2011 1878 18A -5983 19 1679 0-843 1964 

5036 201-2 1877 13A 8520 8-2782 24-664 1955 

5057 -2013 1878 13A 1108 26-9161 22 688 1956 

5058 2014 1879 13A -3695 16 0231 18 845 1967 

6069 2015 1880 13A ‘6283 5-1317 15-002 1958 

5060 2016 1881 ISA -8870 23-7J05 18-185 1959 

6061 2017 1882 ISA -1468 12-8788 9-293 1960 

6062 2018 1883 13A -4046 1 9871 6-450 1961 

6063 2019 1884 18A -6633 20-6260 8-583 1966 

6064 2020 1885 18A -9221 9-7848 27-296 1968 

6066 2021 IBS'S 13A -1808 28-3732 25-429 1964 
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sun which are visible in India are entered in this table. 
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•10 

6 Ap23 

•34 

7 My 22 

•87 

2 

Je 

210 

•40 

8 

Jl 

200 

•93 

5 

An 19 

•47 

6 My 12 

•24 

6Je 10#O‘77 

1 

Jl 

10 

•30 

2 

Au 

8 

•88 

4 

8 

7 

•86 

2 Ap80 

•61 

4 My 80# 

14 

5 

Je 

28 

•67 

7 

Jl 

28 

•20 

1 

Au 26 

•73 

6 Ap 190 

•97 

1 My 19 

•61 

3 

Je 

18 

•04 < 

[e 

Jl 

An 

17 

16 

•57 

•10 

7 

8 

14 

•68 

6 My 8 

•87 

7 3e 7 

•40 

1 

Jl 

6 

•98 

8 

Au 

6 

•46 

4 

B 

8 

•99 

8 Ap28 

•24 

4 My 27 

•77 

6 

Je 

26 

•30 

7 

Jl 

26 

•88 

2 

Ai 

24 

•86 

7 Apl6 

.fii 12 My 16 
®H3Je 14 

•14 

•07 

5 

Jl 

14 

•20 

6 

Ab120 

•78 

1 

8 

11# 

•26 

6 My 5 

•60 

1 Je 4 

•03 

2 

Jl 

8 

•67 

4 

Au 

2Q 

•10 

5 

Ati 

81 

•08 

8 Ap24 

•87 

5 My 24 

•40 

C 

Je 

22 

•98 

1 

Jl 

2200 

r46 

2 

Ad 

20 

•99 

f 1 Ap 14 
[2 My 13 

‘24 

•77 

4Je 12 

•80 

6 

Jl 

11 

•83 

7 

Au 

10 

•86 

1 

8 

8 

•89 

7 My 2 

14 

1 My 810 

•67 

8 

Je 

30 

•20 

4 

Jl 

29 

•78 

6 

An 

28 

•26 

4 Ap 21 

•60 

6 My 21#O 0* 

7 

Je 

19 

•66 

2 

Jl 

19 

• 09 ] 

"3 

6 

Ad 

8 

17 

16 

•68 

•16 

8 My 10#O'^ 

4 Je 8 

•98 

6 

Jl 

8 

•46 

7 

Au 

6 

•99 

2 

S 

5 

•62 

7 Ap 29# -77 

8 My 29 

•80 

8 

Je 

27 

•88 

5 

Jl 

27 

•86 

6 

An 

25 

•89 

6 Ap 18 

•13 

6 My 17 

•67 

[1 

Je 

Jl 

16 

15 

•20 

78 

4 

Aul4 

•26 

5 

S 

120 

•79 

4 My 7 

•08 

6Je 6 

•56 

7 

Jl 

6 

*09 

1 

An 

8 

•62 

3 

8 

20 

•15 

1 Ap 26 

•40 

2 My 26 

•98 

4 

Jo 

24 

•46 

4 

Jl 

23 

•99 

7 

Au 

22# 

•62 

6 Apl6 

•77 1 

7 My 16 

1 Je 13 

*80 

•88 

8 

Jl 

180 

•86 

4 

AullH 

•89 

6 

8 

10 

•43 


For tithis bj other liddhintat add to the above algebraically ai followa i* 
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Utrya tiddh&nta.-^onf. 


Afivina. Xavttika. U&rffaiiirslia. A.D. Pausha. A.D. M&i^lia. Phili^iia. Chaitra. 


5* 


o t 


. 





5* 


i 

‘JS 


5* 



a S 



JH ^ 


o 

‘■5 44 5 


Q »0 . 

44 5 

S’ 

a 

1 


M 5 



2 •=■ 


0 i 
^ A 


.2 

*■§ 

M 

** 

0 

1 § 

^ . 


& 

g . 

s § 

1 


s s 

® o 

ST 

o 

2 


O 0 


2 <n 

2 ® 

§ S' 

2 

0 

® « 

g 

^ a 

Q 

^ ^ ^ 

P 

^ S 

Q 




Q 

Qu 



Q 

M s? 

^ Q 


^ P 

|k< 

7 S 

25 

•67 

2 0 

25 

•10 

8 N 

23# 

•63 


6 1) 

28 

•16 

88 

6 Jr 

21 

•09 

1 F 20 

•28 

2 Mr 21 

•76 

6 0 

140 

•47 

1 N 

13» 

•00 

2 D 

12 

•58 

67 

4 Jr 

11 

•06 


6 P 

9 

•69 

7 Mr 11 

*12 

1 kp 90 

•65 

3 0 

80 

•84 

6 N 

2 

•87 

6 D 

1 

•90 


1 D 

31 

•43 

88 

2 Jr 

29 

•96 

4 F 28 

*49 

6 Mr 290 

•02 

1 6 

220 

•20 

2 0 

21 

■78 

4 N 

20 

•27 


6 D 

10 

•80 

89 

7 Jr 

18 

33 

1 P 16 

•86 

3 Mr 18# 

39 

7 0 

11 

•10 

1 N 

9 

•68 

3 D 

9 

•16 

70 

4 Jr 

7 

•69 


6 F 

60 

•22 

7 Mr 7# 

•75 

2 \p 6 

•29 

4 8 

80 

•47 

6 0 

80 

•00 

7 N 

28 

•68 


2 D 

28 

•06 

71 

3 Jr 

26Q 

150 

•59 

5 F 26# 

■12 

6 Mr 26 

*66 

1 S 

19 

‘84 

8 0 

19 

•87 

4 N 

17 

•90 


0 D 

17 

•48 

73 

7 Jr 

•96 

2 P 14 

•49 

4 Mr 15 

02 

7 0 

7 

•78 

2 N 

6 

•26 

3 D 

6 

•79 

73 

6 Jr 


•83 


6 F 

2 

86 

1 Mr 4 

•89 

2 Ap 2 

•92 

5 8 

27 

•10 

6 0 

26 

•63 

1 K 

260 

•16 


2 D 

24* 

•09 

74 

4 Jr 

28 

•23 

5 F 21 

•76 

7 Mr 23 

•28 

4 0 

16 

•00 

6 N 

140 

•58 

7 D 

14« 

•06 

76 

1 Jr 

12 

•69 


8 P 

11 

•12 

4 Mr 12 

■06 

G Ap 11 

18 

1 0 

6 

•37 

2 N 

<$ 

•90 

4 D 

8 

‘48 

76 

6 Jr 

1 

•96 


7 Jr 

31 

•49 

2 Mr 1 

•02 

8 Mr 80 

‘65 

5 8 

23 

•73 

7 0 

•26 

1 N 

21 

•79 


8 D 

21 

•88 

77 

4 Jr 

19 

•86 

0 P 18 

•80 

7 Mr 190 

•92 

4 0 

12 

•68 

6 N 

11 

•16 

7 D 

10 

•69 

78 

2 Jr 

9 

•22 


8 F 

7 

•75 

6 Mr 90 

•28 

6 Ap 7 

•81 

2 0 


•00 

8 0 

81 

•68 

5 N 

80 

•06 


6 D 

29 

•69 

79 

1 Jr 

28 

•12 

2 F 26aO’(>S 

4 Mr 28 

•18 

S S 

21 

•86 

7 0 

20 

•89 

2 N 

19 

•48 


3 D 

18 

•96 

80 

5 Jr 

17 

•49 

7 P 16# 

•02 

1 Mr 16 

■66 

6 0 

9 

•26 

6 N 

7 

•79 

1 D 

7 

•32 

81 

2 Jr 

6 

•86 


4 F 

4 

•38 

5 Mr 5 

•91 

7 Ap 4 

45 

2 8 

28 

•63 

4 0 

28 

•16 

6 N 

26 

•69 


7 D 

260 

•22 

88 

1 Jr 

24 

75 

8 F 28 

•28 

4 Mr 24 

•81 

r7 8 
u 0 

18 

17 

•00 

*68 

8 N 

16 

•06 

4 D 

isao'fiB 

83 

6 Jr 

14 

•12 



MAgha 

Xaliaya 

[7 P 12 

2 Mr 14 

•65 

•18 

8 Ap 12 

•71 

5 0 

6 

•89 

7 N 

6 

•42 

1 D 

4« 

•95 

84 

8 Jr 

8 

•49 


6 F 

2 

•02 

6 Mr 2 

•65 

1 Ap 1 

•08 

8 8 

26 

•26 

4 0 

24 

•79 

6 N 

28 

•82 


7 D 

22 

•86 

85 

2 Jr 

21 

•88 

3 F 19 

•91 

6 Mr 21 

•44 

2 0 

140 

•16 

3 N 

129 

•69 

5 D 

12 

•22 

88 

6 Jr 

10 

•75 


1 P 

9 

•28 

2 Mr 10 

•81 

4 Ap 90 

•34 

•6 0 


•68 

1 N 

2 

•06 

2 D 

1 

•69 


4 D 

81 

•12 

87 

6 Jr 

29 

•65 

7 F 28 

•18 

I Mr 299 
6 Mr L8# 

•71 

8 8 

•89 

6 0 

22 

•42 

6 N 

20 

•96 


1 D 

20 

•48 

88 

8 Jr 

19 

•01 

4 F 17 

•56 

•08 

2 0 

10 

•79 

4 N 

9 

•82 

6 D 

8 

•85 

89 

7 Jr 

7 

•88 


1 F 

60 

*91 

8 Mr 7 

•41 

4 Ap 6 

•97 

7 8 

30 

•16 

1 0 

29 

•69 

8 N 

28 

•21 


4 D 

27 

•75 

90 

6 Jr 

260 

150 

•28 

7 F 24 

*81 

2 Mr 26 

•84 

4 8 

19 

•62 

6 0 

19 

•06 

7 N 

17 

•69 


2 D 

17 

12 

91 

8 Jr 

•65 

6 F 14 

•18 

6 Mr 16 

•71 

8 0 

8 

•42 

4 N 

6 

■95 

0 D 

60 

•48 

92 

1 Jr 

6 

•01 


2 P 

8 

•54 

4 Mr 4 

•07 

6 Ap 2 

•61 

7 8 

26 

•79 

2 0 

26 

•82 

8 N 

240 

•86 


5 D 

249 

•88 

93 

6 Jr 

22 

•91 

1 F 21 

*44 

2 Mr 22 

•97 

0 0 

16 

•69 

1 N 

140 -23 

2 D 

13 

•76 

94 

4 Jr 

12 

•28 


6 F 

10 

•81 

7 Mr 12 

*84 

1 Ap 10 

•87 

4 0 

6 

•06 

6 N 


•68 

7 D 

8 

•11 

96 

1 Jr 

1 

•65 


3 Jr 

81 

•18 

4 Mr 1 

•71 

6 Mr 310 

•24 

1 8 

24 

‘42 

2 0 

28i 

•96 

4 N 

22 

•48 


6 D 

22 

•01 

98 

7 Jr 

20 

;64 

2 F 19 

•07 

3 Mr 190 

•60 

7 0 

12« 

'82 

1 N 

10 

•86 

8 D 

10 

•88 

97 

4 Jr 

8 

•91 


6 P 

7 

•44 

7 Mr B9 

•97 

2 Ap 7 

•50 

4 0 

1 

•69 

6 0 

81 

•22 

7 N 

29 

•76 


2 D 

29 

•28 

98 

8 Jr 

27 

•81 

6 F 36§ 

•84 

6 Mr 27 

•87 

2 8 

21 

05 

8 0 

20 

•68 

6 N 

19 

•31 


6 D 

18 

•64 

99 

1 Jr 

17 

•17 

2 P 15# 

71 

4 Mr 17 

•24 

7 0 

9 

•06 

2 N 

8 

‘48 

4 D 

8 

•01 

20 

6 Jr 

60 

•54 

00 

7 F 

5 

•07 

1 Mr 5 

•CO 

8 Ap 4 

•12 


i(l) for Arya liddh&nta +*07 ; (2) for Brahma liddhinta -*12 1 and (8) for Siddb&nU ^iromai^i ~*05, 
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TABLE in.— SUNBISE AND INDIAN TEBBBSTEIAl lONQITODBS 


TABLE Xn.— Sunrisd from 8° to 18° IT. lotitnde. 





Tionj?’, 



Long;. 

+ 852" 



Lon^. 



Long; 




Long. 




+ 300" 





+ 6«4'' 



+ 810" 




+ 213* 


8° 

xs:+ *008 

Lat. 9° 

s=+ ‘010 

Lat 10° 

= •007 

Lat. 11* 

= •009 


Lat 18^ 

= + 002* 




of dfty. 



of day. 



of doy. 



of day. 




of day. 




SS'S 



“iS 



a +. 

a 



3+. 



0*8 trop. long, 
in seconds. 


I>ay of 
solar year 

Eqn of time 
in seconds. 

hi) 

C m 

S 

c 

a 0 

+> * 

« Cl 

0*" 

Total correctn, 
fraction of ad 

Trivandru 

BIqn, of time 
in seconds. 

be 

s » 

J2 
. a 
p. 0 

li 

00 0 

0" 

•i'S 

hi 

Eqn. of time 
in seconds. 

be 

Q m 

0 "0 
a 

d 8 

p 5> 

1 * 

«B a 

©*" 

Total correctn. 
fraction of a d; 

MadxLra. 

Eqn. of time 
in seconds. 

©’s trop long, 
in seconds 

Total correctn. 
fraction of a d 

Tanjore. 

i 

s 

Eqn. of time 
in seconds 

Total correctn 
fraction of a d 

Maiimr. 




AD. 



A.D. 



A.D. 



AD 




AD. 




lOOO- 



1000- 



1000- 



1000- 




1000- 




1400. 



1400 



1400. 



1400. 




1400. 

1 

--447 

+ 31 

+ •003 

-4^13 

+ 32 

+ 009 

--439 

+ 34 

+ 006 

-436 

+ .36 

+ •009 

25 

-431 

+ 88 

+ •003 

2 

445 

61 

... 

441 

65 


437 

68 


438 

72 

+ •010 

J2e 

429 

76 

... 

3 

443 

92 


439 

97 


435 

102 

+ •007 

431 

108 

• s. 

127 

428 

118 

+ •004 

4 

4-40 

123 

• 1 

430 

1.30 

+•010 

433 

136 


480 

144 



426 

160 

... 

6 

488 

153 


434 

162 

,,, 

481 

170 


428 

179 

««» 

29 

424 

188 

•i* 

6 

480 

1H4 

+ •004 

432 

194 

+ •011 

429 

206 

+*’6 o 8 

426 

215 


30 

422 

226 

+ •006 

7 

434 

216 

+ 006 

430 

227 

«•« 

427 

289 


421 

251 

+ ”012 

31 

420 

263 


8 

433 

246 


429 

269 


425 

273 

+’*009 

421 

2K7 

... 

1 

418 

301 

+ •006 

9 

429 

276 

+ •006 

425 

292 

+ •012 

422 

.307 


419 

323 

+ •018 

2 

415 

388 

... 

10 

428 

307 

••• 

424 

824 

... 

420 

841 

+*•010 

416 

359 

... 

3 

418 

876 

+ •007 

11 

425 

337 


421 

356 


417 

875 


413 

395 

... 

4 

410 

414 


12 

421 

368 


417 

880 

+ ‘618 

414 

409 


411 

431 

,, 

5 

407 

461 

»st 

13 

418 

399 

+ •007 

414 

421 


411 

448 


408 

467 

+ •015 

6 

404 

489 

• •• 

14 

416 

m 


411 

464 

f ** 

408 

477 


406 

503 


7 

401 

626 

+ 009 

15 

4^1 

460 


409 

486 


405 

511 

... 

401 

638 

... 

8 

398 

564 

S»f 

16 

409 

491 

+ ■008 

406 

518 


402 

646 

+ •012 

898 

674 


9 

395 

602 

•t* 

17 

406 

621 


401 

551 


898 

680 


396 

(UO 

+*•016 

10 

891 

689 

• *» 

18 

402 

652 


398 

588 

+ 016 

396 

014 

... 

391 

(•>46 

... 

11 

388 

678 

+ •010 

19 

398 

583 

+•’•*009 

894 

Olf) 


391 

648 

... 

388 

682 

... 

12 

384 

716 


20 

394 

613 

... 

890 

648 


887 

682 

... 

884 

718 

... 

13 

381 

763 

... 

21 

390 

014 


886 

080 


883 

716 

+ •014 

880 

754 



877 

791 


22 

387 

675 

+ •010 

382 

713 


379 

750 

.176 

790 

+’•018 

^-15 

373 

82« 

• ts 

23 

384 

705 


879 

746 

+ •017 

375 

784 


872 

826 

... 

16 

371 

H67 

+ •0151 

24 

381 

736 


377 

778 


878 

818 


870 

862 

... 

17 

869 

003 


26 

878 

767 

+ '011 

374 

810 


370 

852 


868 

897 

... 

18 

867 

941 

... 

26 

375 

797 


372 

842 

• •• 

868 

887 

+*’615 

366 

938 

+ •019 

19 

865 

979 


27 

872 

828 

... 

869 

875 


865 

921 


m 

969 

f 1 

20 

863 

1016 

+'•*618 

28 

869 

859 


867 

907 


863 

955 


862 

1005 


21 

800 

1053 

... 

29 

806 

889 


864 

940 

+ •018 

360 

989 


359 

1041 

• •• 

22 

868 

1091 

... 

30 

363 

920 

... 

862 

972 

... 

858 

1024 

... 

867 

1076 

... 

23 

356 

1128 


31 

360 

931 

+ •012 

860 

984 


866 

1088 

+ •016 

364 

1091 

+ •020 

24 

363 

1144 


32 

867 

941 

... 

867 

996 

... 

864 

1052 


362 

1107 

... 

25 

351 

1161 

+ •014 

33 

354 

952 

... 

355 

1009 


352 

1066 


360 

1122 

... 

26 

848 

1177 


34 

351 

968 


353 

1021 

• •• 

860 

1079 


348 

1138 

... 

27 

346 

1194 

... 

35 

348 

973 


350 

1088 

+•020 

848 

1093 


846 

1163 

... 

28 

844 

1210 


36 

d4(i 

984 

• 

344 

1045 


842 

1107 

+ •*018 

340 

1168 

+•021 

29 

388 

1227 

+ •016 

37 

340 

995 

+”013 

838 

1068 

• •• 

836 

1121 


334 

1184 

ssa 

30 

882 

1248 


38 

334 

1006 


382 

1070 

« >• 

330 

1134 

... 

328 

1199 

• s. 

1 

826 

1260 

ss* 

39 

828 

1016 

... 

826 

1082 


824 

1148 


822 

1215 


2 

820 

1276 


40 

821 

1027 

... 

319 

1096 

+ •621 

817 

1102 

... 

315 

1230 

+ 022 

3 

818 

1298 

+ •016- 

41 

816 

1038 


318 

1107 


311 

1176 


309 

1246 


4 

307 

1309 

»•» 

42 

308 

1048 


806 

1119 


304 

1190 

... 

302 

1261 


5 

800 

1326 


43 

301 

1059 

#•* 

299 

1 131 


297 

1203 


296 

1276 


6 

294 

1342 

... 

44 

296 

1070 


298 

1144 


291 

1217 

+ •020 

289 

1282 


7 

287 

1859 

f •# 

45 

288 

1081 

fti 

286 

1156 


284 

1231 

+ 019 

282 

1307 


8 

280 

1875 


46 

281 

1091 


279 

1108 


/77 

1245 


276 

1822 

• >s 

9 

274 

1892 

... 

47 

274 

1102 


272 

1180 

+*•’622 

270 

12.69 


268 

1338 

+ •024 

10 

267 

1408 

... 

48 

267 

1113 

... 

266 

1193 


263 

1272 


261 

1363 


.11 

200 

1425 


49 

260 

1123 

• •f 

258 

1295 


266 

1286 

• •• 

264 

1369 

•*. 


253 

1441 

+’•018 

50 

262 

1134 


260 

1217 

... 

248 

1300 

••• 

247 

1384 

... 


246 

1458 

... 

51 

246 

1145 


243 

1229 


241 

1314 

• •• 

240 

1399 


14 

238 

1474 


52 

28H 

1166 


286 

1242 

... 

234 

1828 


232 

1416 

... 

15 

,281 

1491 


53 

230 

1166 


228 

1264 


226 

1341 


226 

1430 

• t* 

16 

228 

1607 

... 

54 

223 

1177 

+ ■014 

221 

1266 

• •• 

219 

1366 

•M 

217 

1446 

M* 

17 

216 

1624 


55 

216 

1188 

... 

218 

1278 

• »« 

211 

1369 

••a 

210 

1461 

• ♦t 

18 

208 

1540 


56 

208 

1198 

... 

206 

1291 

• •• 

204 

1383 


202 

1476 

• «« 

19 

201 

1557 

... 

57 

199 

1209 

... 

197 

1303 


195 

1397 


194 

1492 


20 

193 

1678 


58 

194 

1220 

... 

192 

1316 


190 

1410 

... 

190 

1607 


21 

189 

1590 

• at 

59 

189 

1231 

... 

187 

1.327 


180 

1424 


186 

1623 


22 

186 

'1606 

It* 

60 

184 

1241 

... 

182 

1840 

• ts 

182 

1438 

... 

182 

1528 

... 

23 

181 

1623 

... 

61 

179 

1262 


178 

1362 


178 

1462 


178 

1652 

• •• 

84 

177 

1640 


62 

174 

1239 

• •• 

174 

1339 

+ •021 

174 

1440 


174 

1640 

+ •028 

85 

174 

1629 
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XXX.>4uiuria« from 





Long. 



Long. 





+ 80(r 
== + •008 

Sat. 0° 

+ 862" 
= + •010 

L»t 10^ 




of day. 



of day. 



u 

® £ 

m 

£qn. of time 
in seconds. 

0*8 trop. long, 
in seconds. 

’if 

In 

HE 

E.'“ 

9 

u 

•s| 

0*s tTop. long, 
in seconds. 

• rrj W 

1-8 

s's" 

III 

% • 

'o 1 

W 

0*8 trop. long, 
in seconds. 




AS. 



A.D. 





1000- 



1000- 






1400. 



1400. 



68 

-165^ 

-1220 

+ •014 

-!»-, + 1827 

+ 021 

-1G5 + 1427 

64 

166 

1214 


166 

1314 


150 

1415 

65 

147 

1201 


147 

1302 

... 

147 

1402 

66 

188 

1188 


188 

1289 

... 

138 

1890 

67 

129 

1176 


120 

1277 


120 

1378 

68 

120 

1103 


120 

1204 


120 

1865 

69 

110 

1150 

,,, 

no 

1252 

... 

no 

1353 

70 

101 

1187 

... 

101 

1289 


101 

1340 

71 

91 

1125 

+ •013 

9L 

1227 

... 

91 

1328 

72 

82 

1112 

•• 

82 

1214 

... 

82 

131(; 


72 

1099 

••• 

72 

1202 


72 

1308 

t W 

74 

63 

1086 

• •• 

63 

1189 


63 

1291 

76 

54 

1074 


64 

1176 

... 

54 

1278 

76 

48 

1061 


43 

1164 

... 

43 

1206 

77 

84 

1048 


34 

1151 


81 

1254 

78 

25 

1035 


25 

1189 


26 

1241 

79 

16 

1028 

«•« 

15 

1126 

... 

16 

1229 

80 

6 

1010 


5 

1114 

... 

6 

1216 

81 

4- 4 

907 


+ 4 

1101 


+ 4 

1204 

82 

14 

985 


14 

1089 


14 

1192 

83 

28 

972 


28 

1070 

... 

23 

1179 

84 

88 

950 


33 

1004 

... 

88 

1167 

85 

48 

046 

ft* 

48 

1061 


43 

1154 

86 

52 

984 


62 

1039 


52 

1142 

87 

61 

021 


01 

1026 

... 

61 

1130 

88 

71 

908 


71 

1014 

... 

71 

1117 

89 

81 

895 

• •• 

81 

1001 

4-020 

81 

1106 

90 

90 

883 

tt« 

90 

988 


90 

1092 

91 

104 

870 


104 

970 

... 

104 

1080 

92 

114 

S47 

+*•012 

114 

063 


114 

1057 

93 

124 

825 


124 

931 

... 

124 

10.14 

94 

138 

802 

... 

133 

908 


133 

1012 

95 

148 

780 


143 

886 

+ *018 

148 

989 

96 

153 

767 

• •t 

168 

802 

... 

158 

966 

97 

162 

786 

**- 

162 

840 


162 

818 

98 

172 

712 

+ •011 

172 

817 

... 

172 

920 

99 

182 

690 

• •t 

182 

794 


182 

898 

100 

191 

067 


191 

772 

... 

191 

876 

101 

200 

615 


200 

749 

+ •017 

200 

852 

102 

209 

022 


209 

726 

209 

829 

103 

218 

600 


218 

703 


218 

806 

104 

228 

577 

... 

228 

081 


228 

784 

105 

287 

555 

+ •010 

237 

668 


237 

701 

106 

246 

532 


216 

035 

... 

246 

738 

107 

258 

510 

• •* 

258 

613 

.. 

264 

715 

108 

109 

261 

271 

487 

465 


262 

272 

600 

607 


268 

272 

6‘)2 

070 

110 

280 

442 

• •• 

280 

644 


281 

617 

111 

288 

420 


289 

522 

.. 

289 

624 

112 

297 

897 


297 

499 


298 

001 

113 

806 

876 

+ •000 

806 

476 

... 

306 

678 

114 

815 

352 

... 

815 

454 


816 

556 

115 

323 

830 


323 

431 

... 

328 

633 

116 

831 

307 

... 

331 

40H 

... 

831 

610 

117 

888 

286 


389 

3K6 


339 

487 

118 

847 

262 

... 

347 

868 

... 

347 

404 

119 

, 853 

289 

... 

354 

840 


854 

442 

120 

35G 

217 


'857 

817 

... 

858 

419 

121 

859 

194 

... 

360 

295 


362 

890 

122 

362 

172 


368 

272 

... 

366 

872 

123 

805 

102 

... 

867 

261 

+ 015 

800 

369 

124 

872 

152 

... 

874 

249 

... 

376 

346 

125 

879 

148 

... 

381 

238 


888 

838 


72 


e' to 18^ V. l«tittido-«(m(. 


Long. 



Long 




Long. 

+ 564'' 
= + -007 

Jokt IV 

+ 816" 
= + ’009 


Sat 

ir 

+ 212' 
= + •002 

of day. 



of day. 




of day. 

8 



« 

ofl It* 



trop. long, 
seconds. 

S ^ 

s 2 " 

8-i^ 

of time 
seconds. 

til 

® ji 

55 

».§ 

£S 

^ m 

eg 

-M m 

I'sg 

d A 

0 5 0 

_ d 

i 

9 . 

"i 

e * 

S ^ . 

£ 0 

II 


= .£ 
1? 

to d 

0* 

lU 

i 

M 

.1.2 

s 

« 0 


A.D. 



A.D. 




A.D. 

1000- 



lOOO— 




1000- 

1400. 



1400. 




1400. 

+ •019 

-105 + 1528 

+ •023 

k26 

-165 + 1617 

+ •018 

166 

1516 


<27 

156 

1006 

... 


147 

1504 

... 

'^28 

147 

1695 



1.38 

1492 


29 

1«8 

1588 

... 


129 

1481 


30 

128 

1672 



119 

1469 


31 

119 

1561 

... 


no 

1469 

... 

1 

no 

1660 

+ •017 


101 

1445 


2 

100 

1538 



91 

148.3 


3 

91 

1627 

... 

... 

82 

1421 

... 

4 

81 

1516 

... 


72 

1409 


5 

72 

1504 



63 

1397 


6 

62 

1498 

... 


54 

1385 


7 

54 

U62 

... 


43 

1378 


8 

48 

1470 



34 

1362 


9 

34 

1459 

... 


25 

1350 


10 

24 

1 4^1.8 

*»• 


15 

1338 


11 

16 

1437 

... 


5 

1326 

... 

12 

5 

1425 

... 

+ 018 

+ 4 

1814 

... 

13 

+ 4 

1414 

... 


14 

1802 

+ •022 

14 

14 

1408 

... 


23 

1290 


615 

23 

1391 

... 


83 

1278 


§16 

83 

1380 

... 


43 

1200 


H^17 

48 

13(19 

... 


52 

1264 


18 

52 

1867 

... 


61 

1243 


19 

01 

1846 



71 

1281 


20 

T1 

1386 



81 

1219 

+ •021 

21 

81 

1324 

+ •016 


90 

1207 


22 

90 

1812 

... 


104 

1196 


23 

104 

1309 

... 


114 

1173 


24 

114 

1276 

.*• 


124 

1149 


25 

124 

1252 


+ •017 

184 

1120 

... 

26 

184 

1228 



143 

iiua 


27 

144 

1204 



158 

1070 


28 

153 

1180 

+’*016 


163 

1056 


29 

108 

1167 

... 


172 

1038 


30 

173 

1133 

... 


182 

1010 

... 

1 

182 

1109 

... 


191 

980 

tft 

2 

191 

1086 


+ 016 

200 

903 

• »« 

3 

201 

1061 


210 

940 

+ •020 

4 

210 

1037 

+ ‘0U 


219 

910 


5 

219 

1018 

... 

... 

228 

893 

... 

6 

229 

989 

... 


287 

870 


7 

238 

965 



246 

846 

... 

8 

247 

941 

... 


265 

823 


9 

25() 

918 



204 

800 


10 

265 

894 

... 


278 

777 


11 

273 

87u 

... 


281 

753 


12 

282 

840 

... 


290 

780 


13 

290 

822 



208 

707 


14 

299 

798 

... 


307 

683 


15 

307 

774 

+ •012 

... 

810 

600 

... 

16 

316 

750 

... 


324 

637 

+ 018 

k.l7 

324 

720 

... 


332 

613 

... 

pl8 

832 

702 

... 


339 

690 


*"19 

840 

079 

... 

+ •014 

348 

607 


20 

348 

065 

... 

356 

541 


21 

356 

031 

... 


859 

620 


22 

360 

607 



863 

497 


23 

864 

683 

... 


867 

472 


24 

809 

560 

... 


371 

457 


25 

874 

5^14 

+ •011 


879 

448 


26 

880 

529 

... 


885 

4S8 

+ •017 

27 

887 

613 

... 
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TABLB III.— 81INRI8B AND INDIAN TBBBUSTSIAL LONaiTDDES 


TABLE XII.>«nariBa from 8° to 18° V. tatit«de-e«»(. 





Long. 



Long. 



Long. 



Long. 





Long. 


Lat. 8^* 

+ 800" 
=3 + -003 

Lat. 9^ 

+ 852" 
«+*010 

Lat. 

10'’ 

+ 604'' 

= + 007 

Lat 

. ir 

+ 816'' 
= + *009 



Lai 12° 

+ 212* 
=+ -oot 




of dny. 



of day. 



of day. 



of day. 





ol day. 

u 

^ i 

o 

M 

Eqn. of time 
in seconds. 

ii 

0 

Cug 

kt 2 

JD fl 

0" 

Total correctn. as 
fraction of a day. 
Trivandrum . 

Eqn. of time 
in seconds. 

0’a trop long, 
in seconds. 

Total correct n as 
fraction of a day. 

&a mes varam 

Eqn, of time 
in seconds. 

bO 

e 

r2.g 

. p 

of 
^ 00 

OD A 

0"' 

e6 

'o 

i * 

sis 

2I5 

H 

Eqn. of time 
in seconds. 

c 

0 

to 

. *0 
a«p 

m P 
0’'^ 

Total correctn. as 
fraction of a day. 

Tanjore. 


i 

? 

Eqn. of time 
in seconds. 

bc 

p 

0 

m 

W C 

o’"' 

Total correctn. as 
fraction of a day. 

Kaisnr. 




AbD. 



A.D. 



A.D. 



AD. 





A.D. 




1000- 



1000- 



1000- 



1000- 





1000— 




1400. 



1400b 



1400. 



1400. 





1400. 

126 

+ 386 

+ 138 

+ *009 

+ 887 

+ 227 

+ •016 

+ 389 

+ 820 

+ •014 

+ 892 

+ 414 

+ •017 


28 

+ 894 

+ 497 

+ •011 

127 

890 

123 


898 

216 


396 

807 


899 

399 

»«• 

jA 

29 

401 

481 

128 

396 

114 

... 

899 

204 


402 

295 

... 

406 

886 


'0 

30 

407 

466 


129 

406 

304 


4fJ7 

193 

... 

409 

282 

... 

411 

870 



31 

413 

150 


130 

409 


... 

412 

181 

... 

415 

269 

... 

418 

366 



1 

420 

434 


131 

416 

84 


418 

170 

... 

421 

26(1 


424 

341 



2 

426 

419 


132 

431 

76 


424 

159 


427 

243 


430 

827 

Ptt 


3 

432 

408 

+mo 

133 

427 

05 

... 

480 

147 

... 

483 

230 

+-•018 

436 

812 



4 

438 

387 

134 

434 

55 


487 

136 


439 

217 


441 

298 

... 


5 

444 

372 


135 

438 

45 

... 

441 

125 

... 

444 

204 


447 

288 



6 

449 

350 

... 

136 

444 

86 


447 

118 


450 

191 


468 

269 



7 

455 

340 


137 

449 

26 


452 

102 

... 

465 

178 


458 

254 



8 

460 

324 


138 

454 

16 

... 

467 

91 


400 

166 

... 

46.3 

240 

... 


9 

465 

309 


139 

461 

6 


464 

79 

... 

466 

163 

... 

468 

225 

... 


10 

471 

293 


140 

4G4 

0 


467 

68 


470 

14<) 


473 

211 

... 


11 

475 

277 


141 

469 

0 

... 

472 

57 


476 

127 


478 

196 

... 


12 

480 

202 


142 

474 

0 

, 

477 

45 

... 

480 

114 

, 

488 

182 



13 

485 

246 


143 

478 

0 

... 

481 

84 


484 

101 

... 

487 

167 



14 

490 

280 


144 

488 

0 

... 

486 

28 


489 

88 

... 

490 

153 

... 


15 

494 

216 


145 

484 

0 


487 

11 

... 

490 

76 

... 

402 

136 

... 


16 

4f)7 

199 

... 

146 

4S6 

0 

• •• 

488 

0 


491 

62 


m 

124 



17 

500 

183 


147 

487 

0 


490 

0 


493 

49 


495 

109 

... 

0 

18 

502 

107 


148 

489 

0 

,, 

491 

0 


494 

87 

... 

496 

95 


bo 

0 

19 

504 

152 


149 

490 

0 

... 

492 

0 


406 

24 


497 

80 

... 

< 

20 

606 

]3o 


150 

491 

0 

.. 

494 

0 


496 

11 

... 

499 

6(; 

» .» 


21 

607 

120 


151 

492 

0 


495 

0 


498 

0 

... 

600 

51 

... 


22 

608 

105 


152 

494 

0 


496 

0 


199 

0 


501 

36 



23 

!)09 

88 


153 

496 

0 

... 

497 

0 


600 

0 


602 

35 

... 


24 

510 

85 


154 

496 

0 


498 

0 

*«• 

601 

0 


608 

34 



25 

611 

82 


155 

498 

0 

... 

499 

0 


502 

0 

... 

604 

32 



26 

512 

80 


156 

600 

0 

... 

50() 

0 

... 

508 

0 


606 

31 



27 

613 

77 


157 

601 

0 

,, 

601 

0 


604 

0 


508 

30 



28 

614 

74 


158 

602 

0 

... 

60.3 

0 

... 

506 

0 


610 

29 

... 


29 

615 

71 


159 

503 

0 


605 

0 

... 

508 

0 


612 

28 

,,, 


30 

516 

68 


160 

504 

0 

... 

.507 

0 

... 

610 

0 

... 

514 

26 

... 


31 

518 

66 


161 

605 

0 


509 

0 

... 

612 

0 

... 

516 

25 



1 

619 

03 


162 

506 

0 

... 

510 

0 

... 

613 

0 


517 

24 

... 


2 

620 

60 


163 

n08 

0 

••• 

612 

0 

... 

614 

0 

... 

518 

28 

... 


3 

522 

57 

+ 008 

164 

509 

0 

... 

618 

0 


616 

0 


520 

22 

... 


4 

524 

54 


165 

510 

0 

... 

514 

0 

... 

617 

0 

... 

681 

20 



5 

526 

52 


166 

511 

0 

... 

515 

0 


617 

0 

... 

521 

19 

... 


6 

626 

49 

... 

167 

612 

0 

... 

516 

0 


619 

0 


522 

18 



7 

526 

40 


168 

518 

0 


616 

0 

..« 

519 

0 


623 

17 

... 


8 

627 

48 


169 

513 

0 


616 

0 


520 

0 


524 

16 



9 

527 

40 

Mt* 

170 

613 

0 


616 

0 


620 

0 


624 

14 

... 


10 

528 

38 


171 

514 

0 

... 

617 

0 

... 

621 

0 


524 

13 



11 

628 

35 


172 

515 

0 

... 

618 

0 

••• 

621 

0 

• f 

626 

12 


u 

12 

628 

32 


173 

515 

0 

... 

618 

0 

... 

621 

0 


624 

11 

... 

s 

13 

628 

29 


174 

514 

0 

... 

617 

0 


620 

0 


624 

10 


s 

0 

14 

628 

26 


175 

518 

0 


616 

9 


620 

0 


524 

8 

... 

a 

15 

627 

24 


176 

612 

0 

... 

616 

0 

... 

520 

0 


523 

7 

... 

0 

or 

16 

627 

21 


177 

611 

0 


515 

0 


619 

0 


523 

6 



17 

520 

18 


178 

610 

0 

... 

514 

0 

... 

618 

0 


622 

6 

... 


18 

625 

15 

.«• 

179 

609 

0 


513 

0 


517 

0 


621 

4 



19 

525 

12 


180 

508 

0 

... 

512 

0 

... 

516 

0 

+•012 

520 

2 



20 

524 

10 

• 0 

181 

607 

0 

... 

611 

0 

... 

514 

0 

• ss 

618 

1 

... 


21 

622 

7 


182 

606 

0 

... 

510 

(J 


618 

0 


617 

0 



22 

521 

4 


183 

605 

0 


509 

0 

... 

612 

0 

*«• 

616 

0 

... 


23 

519 

0 


184 

504 

0 


608 

0 

.. 

511 

0 

»st 

614 

-1 

• ». 


24 

518 

-3 

... 

185 

608 

0 

... 

606 

0 

.»« 

509 

0 


612 

2 



25 

516 

0 


186 

601 

0 

... 

504 

0 

... 

607 

0 


610 

4 

... 


26 

614 

9 
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TABLB Zn.^Bimrite from 8° to 18° K. lotltnde—coiit. 





Long. 



Long. 




Lat 

. a* 

+ ■300" 
= + ‘003 

Lat. 

9^ 

+ 862^ 

= + 010 

Lat. 

10 " 




of day. 



of day. 



l>ay of 
solar year. 

9 

4* g 

0 § 

$ 

a p 
§,•-1 

•I fa 

o’" 

Total oorrectn. aa 
fraction of a day. 

Trivandrum. 

Eqn. of time 
in seconds. 

bb 

a 

Q . 

0> 

ns 

cL £3 

£S 

QQ n 
0*" 

Total correctn. as 
fraction of a day. 

Ramesvaram 

Eqn. of time 
in seconds. 

0’s trop. long, 
in seconds. 



A.D. 




AD 




1000- 




1000- 





1400. 




1400. 



187 

+ 499 

+ 0 

+ •000 

+ 502 

+ 0 

+ •016 

+ 605 

+ 0 

188 

497 

0 


600 

0 

. . 

603 

0 

189 

494 

0 

..1 

497 

0 


.500 

0 

190 

491 

0 


494 

0 

... 

497 

0 

191 

488 

0 


491 

0 


494 

0 

192 

486 

0 


488 

0 


491 

0 

193 

482 

0 

... 

485 

0 


488 

0 

194 

479 

0 


482 

0 

... 

486 

0 

195 

476 

0 

... 

479 

0 

... 

482 

0 

196 

478 

0 

... 

476 

0 


479 

0 

197 

469 

0 


472 

0 

... 

476 

0 

198 

465 

0 

... 

468 

0 


471 

0 

199 

462 

0 

. .« 

465 

0 

... 

468 

0 

200 

458 

0 


461 

0 


464 

0 

201 

454 

0 

... 

467 

0 

... 

400 

0 

202 

460 

0 


463 

n 

... 

450 

0 

203 

446 

0 

.. 

448 

0 


461 

0 

204 

440 

0 

... 

448 

0 


446 

0 

205 

4:46 

0 

... 

489 

0 

... 

442 

0 

206 

481 

0 

•• 

484 

0 

... 

487 

0 

207 

427 

0 


430 

0 


483 

0 

208 

422 

0 

... 

425 

0 

+ ■014 

428 

0 

209 

417 

0 

... 

420 

0 

423 

0 

210 

418 

0 


416 

0 

... 

419 

0 

211 

411 

0 

... 

414 

0 


417 

0 

212 

409 

0 

+ •008 

412 

0 


415 

0 

213 

407 

0 

... 

410 

0 

... 

418 

0 

214 

406 

0 

... 

408 

0 


411 

0 

215 

408 

0 

... 

406 

0 

... 

409 

-10 

216 

897 

0 

•• 

400 

0 

... 

403 

23 

217 

391 

0 


894 

0 


397 

86 

218 

885 

0 

... 

388 

0 

... 

391 

48 

219 

878 

0 

... 

881 

0 

+ 012 

384 

61 

220 

372 

0 

... 

876 

-11 

+ 378 

71 

221 

865 

0 


368 

23 


371 

87 

222 

858 

0 


861 

34 


366 

100 

223 

851 

0 

... 

354 

45 


357 

118 

224 

344 

0 

+ •007 

847 

67 


360 

126 

225 

387 

0 


340 

68 

... 

813 

139 

226 

880 

-6 


333 

79 


336 

152 

227 

322 

16 

+ ■000 

825 

91 

+ 011 

828 

166 

228 

816 

26 


.318 

102 


321 

177 

229 

307 

86 

+'•005 

310 

113 


318 

190 

230 

299 

45 

• •i 

302 

J25 

+ •010 

805 

203 

231 

291 

55 


294 

186 

... 

297 

216 

232 

288 

65 

+ •004 

286 

147 


289 

229 

233 

276 

75 


278 

169 

^ •009 

281 

242 

234 

266 

84 


269 

170 

... 

272 

255 

235 

258 

94 

+’•008 

261 

181 

... 

264 

268 

236 

260 

104 


253 

198 


2.56 

281 

237 

242 

114 


245 

204 

+ •008 

248 

294 

238 

238 

128 

f «. 

236 

215 

239 

306 

239 

224 

188* 


227 

227 


280 

319 

240 

216 

148 


219 

238 


222 

332 

241 

207 

152 

+ 002 

210 

249 

+ •007 

218 

845 

242 

199 

162 

... 

201 

261 

... 

204 

868 

243 

198 

172 


199 

272 

+ ’•006 

199 

372 

244 

190 

194 

+ •001 

190 

296 

190 

895 

245 

180 

217 

... 

180 

317 


180 

418 

246 

170 

239 

•000 

170 

840 


170 

440 


Long. 



Long. 




Long. 

+ 664" 
=3+ ’007 

liat. 11° 

+ 816' 

= + '009 


Lat. ir 

+ 21 2^^ 
= + *002 

of day. 



of day. 




of day. 



0 ® 

pH 

d 

® k' 

os 

s 




flS Js 

*8 . 

B fv 

"w • 

i 


14 

sZ 

Kv. . 

|«s 

c 2 S 

8l.g 

0 

If 

Ik C 

fl H 

o .2 •'^ 

•d 

Q 

^ g 

0 4 

e 

§•8 

5 S 


0 

GO 


d 

d s 

n fl 

3s4 

M 

cr*-’ 



M 

cr 

W 

0'" 


AD 



AD. 




AD. 

1000- 



1000- 




1000- 

1400. 



1400. 




1400 

+ 013 

+ 508 

-5 

+ 016 

27 

+ 612 

-12 

+ 008 


506 

() 

... 

d26 

510 

14 



503 

7 

... 

i29 

607 

17 

+ •007 


600 

8 


30 

504 

20 


• #* 

497 

10 

••• 

1 

501 

23 



494 

11 


2 

498 

26 



491 

12 


3 

495 

29 


• »• 

4S8 

18 


4 

492 

32 



485 

14 

+ •015 

5 

489 

35 



182 

16 


6 

486 

38 



478 

17 


7 

482 

41 


+ •012 

474 

18 


8 

478 

43 



471 

19 

+’•‘614 

9 

475 

46 



467 

20 


10 

471 

49 



463 

22 


11 

467 

62 

+ •006 


459 

28 

»•» 


463 

65 

• •• 

•t-Oll 

454 

24 


|13 

458 

58 



449 

25 

+ 013 

|14 

163 

61 



415 

26 


015 

419 

64 

+ •006 

... 

440 

28 

... 

16 

4-14 

67 

- 


486 

29 


17 

440 

70 


+ •010 

431 

80 

+ 012 

18 

435 

72 

,, 


425 

31 


19 

429 

75 

+ •004 


420 

32 


20 

424 

78 



418 

84 


21 

422 

81 

... 


416 

35 


22 

420 

84 



414 

36 


23 

418 

88 


+"(k)9 

412 

50 


24 

416 

104 



410 

65 

... 

25 

414 

120 



406 

79 

... 

26 

408 

136 



44)0 

94 


27 

402 

151 



394 

108 

+7)11 

28 

.396 

166 

+ •003 

+ ’()08 

387 

128 

... 

29 

889 

182 

... 


381 

137 

,, 

30 

383 

198 



874 

162 


31 

376 

214 



867 

166 

+•010 

1 

369 

229 

+ •002 


360 

181 


2 

362 

246 



353 

195 

... 

3 

355 

261 



346 

210 

+•000 

4 

348 

276 

+ •001 

+ •007 

839 

224 

*• 

5 

341 

292 



331 

289 


6 

333 

808 



324 

253 

+ 008 

7 

,326 

823 

•000 

+ 006 

.316 

268 

,, 

8 

318 

380 

... 


308 

282 

... 

9 

310 

365 



800 

297 


1.10 

802 

371 

- 001 

+ •005 

292 

311 

... 

.Sll 

294 

386 

, , 

284 

826 


ii2 

286 

402 



276 

340 

+ •007 

fl3 

277 

418 

... 


267 

366 


J^14 

269 

438 


... 

259 

369 


15 

261 

449 

-•003 

+ •004 

261 

884 


16 

253 

465 


242 

398 

... 

17 

244 

4H0 

... 


283 

418 

+ •005 

18 

•286 

496 

-•003 

+ •003 

m 

427 


19 

227 

512 

... 


216 

442 


20 

218 

528 



207 

456 

+ •004 

21 

209 

543 

-•004 

+*•002 

199 

472 

.. 

22 

199 

560 

... 

190 

496 

»•* 

23 

190, 

584 

-'00& 


ISO 

619 

+ •003 

24 

180 

608 


+ •001 

170 

542 

... 

26 

170 

632 

... 



284 


TAr.LE III.— 8UNBISB AND INDIAN TKBEISTMAIi LONGITUMB 


Lat 8" 


TABUS nX.— SonriM from 6° to 18° N. Utitmdo->t»nt. 


Lot 9° 


DotiK 
+ 862" 
-+•010 
of day. 


Lot 10° 


Long. 

+ 604" 
- + •007 
of day. 


Long. 

T.* 110 +816" 

«*• - + -009 


Lot 18° 


Long. 

+ 212 " 
■o + ^002 
of day. 


« 5-.S *2 


>::J .§4 l^s 

* O K a fl 


847 +100 

848 160 

849 140 

850 180 

851 >20 

852 MO 

853 100 


859 40 

860 80 


864 -10 


268 48 


874 lO'l 

275 111 


276 110 

277 126 

278 >84 

279 141 

280 148 

281 I'OO 

282 104 

283 171 

284 178 

285 IHO 

286 104 

287 201 

888 200 
289 216 

890 2'24 

291 281 
292 239 

893 246 

294 254 

895 261 

296 269 

297 276 

298 284 

299 291 

300 289 

301 206 

302 214 

303 331 

304 326 

305 328 



AaD. 



A.D. 



JlD . 



AJ >. 




A.D 


1000- 



1000- 



1000- 



1000- 




1000— 


1400. 



1+00. 



1400. 



1400. 




1400. 

- 262 

-•001 

+ 160 

-868 

+ '005 + lt>0 

-468 

+ 001 

+ 160 

-565 

+ •002 

86 

+ 160 

-666 

-•006 

286 


150 

885 


150 

486 

•000 

160 

588 

... 

► 27 

150 

079 


:i07 


140 

408 

+ '004 

140 

.509 


140 

612 


5^28 

140 

708 

-*007 

830 


180 

431 


180 

532 


1.80 

685 

+ *001 

29 

180 

727 


862 


120 

454 

... 

120 

554 

-•001 

120 

658 


30 

120 

761 


376 

-^‘•002 

110 

476 

+ ■003 

no 

577 


no 

682 

•000 

1 

110 

776 

-•008 

897 


100 

499 

... 

100 

600 

-•002 

100 

705 


2 

100 

799 

.. 

420 

- 003 

90 

522 


90 

623 


90 

728 


3 

90 

823 

-•010 

44*2 


80 

544 

+ •002 

80 

646 

.. 

80 

752 

-•002 

4 

80 

847 

... 

466 

-•004 

70 

667 

... 

70 

668 

... 

70 

775 

... 

5 

70 

871 

... 

487 


60 

690 


60 

691 

1 

i 

60 

798 


6 

60 

895 


610 

-’•006 

50 

618 

... 

50 

714 


50 

821 


7 

50 

9J8 

-on 

582 


40 

m 

•000 

40 

737 


40 

845 

-’*003 

8 

40 

942 

... 

665 


30 

658 


80 

760 


30 

868 


9 

30 

966 

... 

677 


20 

681 


20 

782 

-’•005 

20 

891 


10 

20 

990 

... 

600 

-•006 

10 

708 


10 

806 


10 

915 


11 

10 

1014 

-012 

622 


0 

726 

-•001 

0 

828 


0 

938 

o 

o 

12 

0 

1088 

... 

645 

- 007 

-10 

749 


-10 

851 

..a 

-10 

961 

... 

13 

-10 

1062 


667 

20 

772 

... 

20 

874 


20 

985 


14 

20 

1086 


690 

-•008 

28 

794 

... 

28 

896 

... 

28 

1008 

... 

15 

28 

1110 

... 

712 


37 

817 

-•002 

87 

919 


37 

1081 

-•006 


37 

1184 

-•014 

735 


47 

840 


47 

942 

-•007 

47 

1064 

... 

^17 

47 

1157 

9f4 

757 


57 

862 


67 

965 

... 

67 

1078 

..a 


57 

1181 


780 


6i; 

885 

-•004 

66 

988 

• aa 

66 

1101 



GO 

1205 


802 


77 

908 


77 

1010 

... 

77 

1124 

-’•007 

Q20 

77 

1229 

-•015 

826 


87 

981 


87 

1033 

-•008 

87 

1148 


21 

87 

1263 


847 

-•009 

97 

958 


97 

1056 

... 

97 

1171 

... 

22 

97 

1277 


870 


104 

976 


104 

1080 


104 

1196 

... 

23 

104 

1300 


8H3 


111 

988 


111 

1092 

... 

111 

1208 

-•008 

24 

111 

1811 


895 


118 

1001 


118 

1105 


118 

1220 


25 

118 

1323 


908 


126 

1014 


125 

1117 

-’•010 

126 

1282 


26 

126 

18.84 


921 

-•010 

188 

1026 


183 

1130 


182 

1246* 

... 

27 

182 

1845 

... 

984 

140 

1089 

-•006 

140 

1112 

0.0 

1.89 

1266 

... 

28 

189 

1356 


946 

-’•Oil 

148 

1051 


147 

1154 


146 

12(;7 


29 

146 

1368 

-”■017 

959 


155 

1064 


154 

1167 


154 

1279 


30 

163 

1879 

... 

972 

-•012 

102 

1076 


162 

1179 

• tf 

161 

1291 


31 

160 

im 

... 

985 


170 

10H9 


169 

1192 


168 

1803 


1 

167 

1402 

-’•019 

997 


177 

1101 

... 

176 

1201 

p*« 

176 

1815 


2 

174 

1413 

1010 

... 

184 

1114 

... 

188 

1216 

... 

182 

1829 

-’•010 

3 

181 

1424 

•* 

1023 


192 

1126 


191 

1229 


189 

1839 

..a 

4 

188 

im 

... 

1035 


199 

1139 


198 

1241 


196 

1,851 

... 

5 

195 

1447 


1048 


206 

1161 

... 

20.5 

1254 


204 

1863 

... 

6 

202 

1458 

..a 

1061 


214 

1164 


212 

1266 


211 

1874 

... 

7 

209 

1469 

... 

J074 


221 

1176 

-•008 

220 

1278 


218 

1386 

... 

8 

216 

1481 

... 

lObO 


228 

1189 


227 

1291 


225 

1898 

... 

►a 9 

223 

1492 

... 

1099 


286 

1202 


284 

1803 


232 

MIO 

... 

i«10 

280 

1503 

... 

1112 


243 

1214 


241 

1316 


239 

1422 


fill 

287 

1615 

... 

1125 


250 

1227 


249 

1828 

«ftO 

246 

1484 

... 

12 

244 

1626 

-•018 

1187 


268 

1289 


256 

1840 

-•012 

254 

1446 

... 

13 

251 

1537 


1150 


265 

1252 


268 

1353 


261 

1468 


14 

268 

1549 

... 

1168 


272 

1264 


270 

1365 

... 

208 

1470 

... 

15 

265 

1660 


1176 


280 

1277 


278 

1378 

... 

276 

1482 


16 

2;73 

1671 

... 

))H8 


287 

1289 


2H5 

1390 

... 

282 

1493 


17 

281 

1582 

... 

1201 

-•013 

294 

1802 


292 

1402 

. .. 

289 

1605 

... 

18 

288 

1594 

... 

1214 

302 

1314 


299 

1415 

..a 

296 

1517 


19 

295 

1606 

ta. 

1226 


809 

1327 


306 

1427 

a. a 

804 

1629 

... 

20 

303 

1616 

a.« 

1289 . 


816« 

1889 


814 

1440 


311 

1541 

... 

21 

310 

1628 


1262 * 


823 

1352 


321 

1452 

.aa 

318 

1662 

... 

22 

317 

1640 

... 

1241 

«*• 

326 

1840 

aa* 

824 

1438 

... 

321 

1687 

... 

23 

320 

1623 

... 



TABLK HI.-— SUNEI8B AND INDIAN TBEEEaTRIAL LONOITgDBS 


285 






AD. 



A.D. 



A.D. 



AD. 





AD. 




JOOO — 



1000 - 



1000 — 



1000 — 





looo — 




1400 



1400 



1400 



1400 





1400 

306 

-332 

-1231 

-018 

-880 ■ 

-1327 

-•008 . 

-327 • 

-1424 


-324 . 

-1521 

-•010 


24 

-823 

-1007 

-•018 

307 

335 

1220 

,,, 

333 

1316 

... 

331 

1411 

-Oil 

323 

150 (> 

... 


24 

327 

1590 


308 

339 

1209 

... 

334 

1303 


334 

1897 


.331 

1490 

... 


26 

830 

1574 


309 

842 

1198 

... 

340 

1291 

... 

337 

18 H 8 

• •t 

384 

1475 

... 

s 

27 

333 

1557 

• •• 

310 

846 

1188 


344 

1278 

... 

341 

1369 


838 

14()0 


a 

28 

337 

1541 

-017 

311 

349 

1177 

»•* 

347 

1206 

!•« 

344 

1866 

*•« 

341 

1444 


<6 

*-s 

29 

340 

1524 

... 

312 

358 

1166 

... 

351 

1254 

... 

347 

1842 


341 

1420 

... 


30 

343 

1508 

... 

313 

356 

1156 


354 

1242 

... 

351 

1828 

• •• 

348 

1413 

-•009 


31 

847 

1491 

... 

314 

360 

1143 

... 

358 

1229 


354 

1814 


8 r>i 

1398 

... 


1 

350 

1476 


315 

368 

1134 

• •• 

361 

1217 

... 

367 

1800 

... 

854 

1383 

... 


2 

363 

1458 

... 

316 

367 

1123 


365 

1205 

-•007 

361 

1281 


858 

1367 



3 

8.57 

1442 

-•016 

317 

370 

1118 


368 

1193 


304 

1278 


361 

1352 

... 


4 

m 

1455 

M* 

318 

374 

1102 

-•Oil 

372 

1180 

.... 

367 

1259 

... 

864 

1886 

... 


5 

863 

1409 

-•015 

319 

377 

1091 

••• 

376 

1168 

... 

371 

1245 

... 

308 

1821 

... 


6 

367 

1392 


320 

881 

1081 

... 

379 

1156 

... 

374 

1281 


371 

1806 

-008 


7 

870 

1870 

... 

381 

384 

1070 

... 

382 

1144 

... 

377 

1217 

-010 

374 

1290 

... 


8 

873 

1359 

... 

322 

888 

1059 

... 

386 

1181 

-•006 

381 

1201 

... 

378 

1275 

... 


9 

377 

1343 


323 

391 

1048 

• •• 

389 

1119 

••• 

384 

1190 

... 

381 

1259 

... 


10 

880 

1826 

.«• 

384 

805 

1038 


393 

1107 

... 

387 

1176 

-•009 

384 

1244 

... 


11 

883 

1810 

• *• 

385 

398 

1027 

... 

396 

1096 

... 

391 

1162 

... 

8 S 8 

1229 

-•007 


12 

887 

1293 


386 

402 

1016 


400 

1082 


394 

1148 


301 

1213 



13 

890 

1277 

-•014 

387 

405 

1006 

... 

408 

1070 

... 

897 

1185 

... 

394 

1198 

... 

h 

14 

893 

12 tK > 

... 

388 

409 

995 

-•010 

407 

1068 

-• cn 5 

401 

1121 

... 

398 

1182 

-006 

t 

16 

897 

1244 


389 

412 

984 

4 *4 

410 

1045 

... 

404 

1107 

-008 

401 

1167 

... 


16 

400 

1227 

-013 

330 

416 

978 

••• 

414 

1083 

... 

407 

1098 

... 

404 

1162 

-006 


17 

403 

1211 

•• 

331 

418 

968 

-•009 

417 

1021 

-004 

411 

1979 


408 

1136 



18 

40 t > 

1194 

-•012 

338 

422 

962 

... 

419 

1009 


414 

1066 

-■007 

411 

1121 



19 

408 

1178 

• •• 

333 

425 

941 

... 

422 

996 


417 

1062 

... 

414 

1106 

-• 6 o 4 


20 

411 

1161 

• «* 

334 

429 

931 

-•008 

425 

984 

-•008 

421 

1088 

■• 

418 

1090 

... 


21 

414 

1145 

-•oil 

335 

432 

920 


428 

972 


424 

1024 

-006 

420 

1076 



22 

417 

1128 


336 

482 

889 

... 

428 

940 

-•002 

424 

990 

... 

420 

1040 

-•008 


23 

417 

1090 

-010 

337 

433 

860 

-•007 

429 

907 

... 

425 

966 

... 

421 

1004 



24 

418 

1053 


338 

438 

828 


429 

876 

... 

425 

922 

- 005 

421 

908 

-•002 


26 

418 

1015 

-•009 

339 

434 

797 

.** 

430 

842 

-001 

426 

888 


422 

932 



26 

419 

978 


340 

434 

766 

... 

430 

810 

*«♦ 

426 

854 

^•004 

422 

890 

M* 


27 

419 

940 


341 

435 

786 

-006 

481 

778 


427 

820 

... 

423 

661 

-•001 


28 

420 

902 

-•008 

342 

435 

706 


431 

745 

•obo 

427 

785 


423 

825 



1 

420 

865 

... 

343 

436 

676 

-•006 

432 

713 

... 

428 

761 

-•008 

424 

789 

•000 


2 

421 

827 

-•007 

344 

48 G 

640 

... 

482 

680 

... 

428 

,717 

... 

424 

753 

- 


3 

421 

790 

... 

345 

437 

613 


483 

648 

+ 002 

429 

688 

-'002 

425 

717 

+ 001 


4 

422 

763 

-• U 06 

346 

437 

583 

-*004 

433 

616 

•»» 

429 

649 

... 

425 

681 



6 

422 

714 

... 

3*7 

438 

552 


484 

583 


430 

615 


426 

645 

• .9 


6 

423 

677 


348 

438 

621 


434 

551 

... 

430 

581 

-•001 

426 

609 

•(••002 


7 

423 

639 

-006 

349 

439 

491 

-•003 

435 

518 

.. 

431 

547 


427 

673 

... 


8 

424 

602 

•«* 

350 

439 

460 

,, 

435 

486 

+ 003 

431 

618 

‘m 

427 

687 

• f '008 


9 

424 

564 

-•004 

351 

440 

429 

-•002 

436 

454 

..» 

432 

479 


428 

502 


4 

10 

425 

520 

,, 

352 

440 

399 

B»t 

436 

421 

... 

432 

444 


428 

406 



11 

425 

489 

-003 

353 

441 

368 

♦ 44 

437 

889 

+ 004 

433 

410 

+ •001 

429 

430 

+ 004 

4 

12 

426 

451 

... 

354 

441 

887 

-*001 

487 

856 

... 

433 

876 

... 

429 

394 

... 

13 

420 

414 

••• 

355 

442 

807 


438 

324 


484 

342 


480 

858 

+ 006 


14 

427 

376 

1 

i 

356 

442 

276 

• •• 

488 

292 

+ ' W 5 

434 

808 


480 

322 



16 

427 

338 

... 

357 

443 

245 

•000 

439 

259 


435 

274 


431 

286 

... 


16 

428 

301 

-’001 

358 

443 

215 

• *« 

439 

227 

+•006 

435 

240 

+ 003 

431 

250 

+ •000 


17 

428 

263 

... 

359 

444 

184 


440 

194 

... 

436 

206 


432 

214 



18 

42 P 

2m 

•000 

360 

444 

163 

4 001 

440 

162 

... 

436 

172 

• *# 

432 

178 

• f -007 


19 

429 

188 

... 

361 

445 

128 


441 

180 

•(••OOS 

437 

188 

+ •004 

433 

148 

... 


20 

430 

150 

... 

368 

445 

92 


441 

97 

... 

437 

108 


433 

107 



21 

430 

118 

... 

363 

m 

61 

» I* 

442 

65 


438 

69 

+ •005 

434 

71 

+ •008 


22 

4:^1 

76 


364 

446 

81 


442 

82 

+ •009 

438 

35 


434 

86 



28 

431 

88 

+ •001 

365 

447 

0 


443 

0 

... 

439 

0 

... 

435 

0 

+ 009 


24 

432 

0 

... 


73 
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TABLE III.— SUNBI8 B AND INDIAN TBBBBSTEIAIj LONGITUDES 


ZABIiE III'— BunriM from 18° to 17° V. latitude. 








Lonj<. 



Long;. 



Long. 





Long. 


Lot. 13° 

41072^^ 
= 4*012 

Iiat. ir 

4 1008'^ 

= 4*012 

Lat 16^ 

+ 168^' 
= +*002 

Lat. 16° 

-800" 

= -*008 



Hat. 17° , 

+ 648" 

= +*008 




of day. 



of day. 



of day. 



of day. 





of day. 




«s a 






“ 


bD 

3 b 

• CO 




bi) 


h 


be 



bi) 

a'« 



pvS 


pv 





m 5 

s ti 

« 

C rQ 

^ jfl 

J'S « 


0 an 

0 T3l 

d 

0 ^ 
P’SJ 

® 'S 
B s 

s •* 

0 ^3 
fl 

c 6 ^ 

to 

k 0 e 

6 d 

d 


i 


fli 

0 m 

0 

g®? 

M 

‘o i 

r 0 
cr ** 

§•8 

1 8 
.® .s 

0 * 

11* 

g 

^ § 
a 5 

§•8 

8 S 

(•/ 

k P t 

•-nS 

*H 9 

0 00 

d d 

a 

09 d 

0 " 

8 |S 

r •H 

•d 0 

. 0 

0 «u 

d 0 
cr**^ 

Ed 

1 ” 

QG ^ 

0 '" 

Hi 

m 

i 

M 

1 

of ti 
in seco 

si 

0 

«8 g » 

olw 




A.D. 



A.D. 



A.De 



A.B. 





A.D. 




1000 — 



1000 - 



1000 - 



1000 — 





3000— 




1400. 



1400. 



1400. 



1400. 





1400. 

1 


4 89 

4-oia 

-424 

441 

4*012 

-420 

+ 48 

+ 008 

-417 

+ 45 

-003 


26 

-418 

+ 46 

+ •008 

2 

m 

78 


422 

82 


418 

86 


415 

89 

-*002 


26 

411 

98 

+ •009 

Z 

m 

118 

4*018 

420 

128 

4*018 

410 

129 

+’•004 

418 

183 

-001 


27 

409 

139 

+ *010 

4 

428 

157 


419 

164 

... 

415 

172 


411 

178 


i 

28 

408 

186 

+ Oil 

5 

421 

196 

4*014 

417 

206 

4*014 

418 

215 

+’•005 

410 

222 

•000 

29 

406 

232 

... 

6 

410 

235 


415 

246 


411 

268 


407 

267 



30 

404 

278 

+ 012 

7 

417 

2'»4 

4*01S 

418 

287 

+ ’016 

400 

301 

+ •006 

406 

811 

+ •001 


81 

403 

825 

... 

8 

414 

814 


410 

328 

,, 

407 

844 

• •• 

408 

351 



1 

899 

371 

... 

9 

412 

851 

4*016 

406 

869 

4*016 

404 

887 

• •• 

401 

895 

+ 002 


2 

307 

418 


10 

400 

886 

... 

406 

410 

... 

402 

480 

••a 

398 

440 



3 

895 

464 

+ •018 

11 

407 

428 

4 ‘OIS 

403 

451 


399 

478 

+ •007 

3D6 

484 

+ •003 


4 

892 

510 


12 

404 

487 


400 

492 

4*617 

896 

516 

... 

898 

529 

... 


5 

888 

667 

+ ’615 

13 

401 

608 

... 

897 

583 


894 

659 

... 

391 

673 



6 

387 

608 

... 

14 

308 

545 


804 

574 


891 

602 


887 

618 

+’•004 


7 

384 

660 


18 

80S 

584 

... 

801 

615 

4**'6ia 

388 

645 

+ •009 

884 

662 

... 


8 

881 

696 

+ •016 

16 

802 

824 

4* 080 

388 

656 

... 

884 

688 

• •• 

381 

707 

... 


9 

878 

748 


17 

888 

863 

... 

885 

697 

... 

881 

731 


878 

761 



10 

374 

790 

+ •018 

18 

885 

702 

... 

881 

788 

... 

878 

774 

+ •011 

376 

796 

+ 006 


11 

871 

886 

+ *019 

19 

382 

741 

f •• 

878 

779 

4*021 

374 

81 7 

+ •012 

871 

840 

... 


12 

368 

888 

... 

90 

877 

780 

4 -OIS 

874 

820 

... 

870 

860 


367 

685 

... 


18 

864 

929 

... 

91 

374 

820 


370 

861 


867 

903 


.^64 

029 

+ •008 


14 

860 

978 

»• 

92 

870 

869 

... 

866 

902 

,, 

863 

946 

+ *’6i4 

860 

974 

... 


16 

858 

3019 

+ ■020 

28 

868 

898 

... 

864 

948 

4*022 

861 

989 


363 

1019 



16 

856 

1066 

... 

24 

306 

037 

4 ‘ ’OW 

862 

984 

... 

859 

1032 


356 

1068 



17 

884 

1118 

... 

96 

864 

976 


360 

1026 

... 

867 

1075 


854 

1107 

+ 009 


18 

852 

1159 

+ •021 

26 

362 

1016 

... 

368 

1066 

... 

356 

1118 

+ •016 

352 

1152 

... 


19 

360 

1206 

... 

97 

860 

1055 


S6i’> 

1107 

4*024 

358 

1161 


850 

1196 

.. 


20 

848 

1252 

... 

28 

356 

1094 

... 

854 

1148 


851 

1204 


849 

1241 

+ •010 


21 

347 

1298 

+ •028 

29 

856 

1128 


852 

1189 


849 

1247 

... 

348 

1285 



22 

846 

1845 

... 

90 

854 

1176 

... 

850 

1282 

... 

347 

1290 

+ •016 

847 

1836 

... 


28 

846 

1892 

... 

31 

362 

1194 


848 

1251 

4*026 

846 

1813 


346 

1858 



24 

844 

1416 


32 

850 

1212 

4 ’*024 

847 

1271 


345 

1884 


845 

1881 

+’•‘611 


26 

843 

1489 

+ *024 

33 

848 

1230 


846 

1290 


844 

1854 


844 

1408 

... 


26 

342 

1463 

... 

34 

847 

1248 


345 

1309 


843 

1876 

+ •017 

340 

1425 

... 


27 

338 

1487 

.. 

36 

341 

1266 

• •• 

839 

1828 

4*026 

837 

1896 

*«• 

335 

1447 

+•018 


26 

888 

1610 

••t 

36 

385 

1285 

+ -0SS 

383 

1848 

... 

881 

1417 


829 

1470 

... 


29 

826 

1581 


37 

320 

1803 

... 

827 

1307 


825 

1488 

+•018 

828 

1492 



80 

821 

155$ 

... 

38 

834 

1841 


322 

1386 


820 

1458 


817 

1614 

+‘•614 


1 

816 

1582 

+ •026 

39 

817 

1889 


816 

1406 

+'•627 

818 

1479 

... 

811 

1537 

... 


2 

809 

1606 

... 

40 

811 

1857 

4*027 

809 

1425 

... 

307 

1600 

+ •019 

306 

1559 

... 


3 

808 

1629 

•a« 

41 

806 

1375 


808 

1444 


801 

1621 


290 

1681 

... 


4 

297 

1658 

+ •026 

42 

m 

1393 

• »« 

290 

1464 


294 

1642 


292 

1604 

... 


6 

290 

1676 

... 

*3 

202 

1411 

•»*. 

290 

1483 

• *« 

288 

1662 


286 

1626 

+ •015 


6 

284 

1700 

... 

44 

2B5 

1429 


288 

1602 

... 

282 

1588 


280 

1648 

*«• 


7 

278 

1724 


46 

278 

1447 


277 

1521 


275 

1604 

• et 

278 

1670 

... 


8 

271 

3747 

... 

46 

272 

1466 

«•» 

270 

1541 


268 

1625 

• *» 

267 

1693 



9 

265 

1771 

+ •028 

*47 

265 

14H4 


268 

1660 


261 

1646 


260 

1716 

... 


10 

258 

3796 

... 

48 

258 

1502 

4 *629 

256 

1679 

It. 

254 

1666 

t«l 

253 

1787 

... 


11 

251 

1819 

... 

49 

251 

1620 


240 

1599 


248 

1687 

*t. 

246 

1760 


b 12 

244 

1842 

... 

60 

244 

1538 

... 

242 

1618 

4*028 

241 

1706 

... 

289 

1782 

... 


13 

287 

1866 

... 

61 

237 

1666 


235 

1687 


284 

1729 


282 

1804 

... 


14 

280 

1890 

+ •080 

62 

229 

1674 

4 ’*080 

V28 

1657 

... 

226 

1760 


225 

1827 

... 


16 

223 

1913 

... 

63 

222 

1692 


220 

1676 

... 

219 

1770 

+ *021 

217 

1849 

... 


16 

216 

1937 

.f. 

64 

214 

1610 

• •• 

218 

1696 

... 

112 

1791 

.** 

210 

1871 



17 

200 

1961 


66 

207 

lb28 


206 

1714 

... 

804 

1812 

• •t 

203 

1803 

... 


18 

201 

1984 

.H 

66 

200 

1647 


198 

1734 


197 

1883 


196 

1916 

... 


19 

194 

2008 

•*« 

67 

102 

1665 


190 

1768 

... 

189 

1864 


188 

1988 

... 


20 

186 

2032 

• I* 

66 

188 

1688 

it* 

186 

1772 


184 

1874 

••• 

188 

1960 

... 


21 

182 

2056 


69 

184 

1701 


182 

1792 

... 

180 

1896 

• •• 

170 

1988 

... 


22 

178 

2079 

... 

60 

180 

3719 


178 

1811 

... 

176 

1916 

««• 

175 

2006 

.. 


28 

174 

2108 


61 

176 

1736 


174 

1882 


172 

1986 

»•* 

171 

2028 

... 


24 

171 

2128 

... 

69 

171 

1725 


170 

1822 

-I- -020 

168 

1926 


187 

2019 

... 


26 

167 

2120 

... 
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TABU TTT »g iimA«ii from 1S° to \T V. lailtaAo-emt. 


B»t. 13° 


Long. 

+ 107 / 
= + *012 

of day. 


u>t 


Long. 

+ U»08' 
= +'012 
of day. 


Long. 

=. —•003 
of day. 


Long. 

Taf 17" 

Ut. 1/ + 008 

o( (lav. 



€3 ~ 
64 

66 

67 

68 

69 

70 

71 
73 

73 

74 

75 

76 

77 

78 

79 
60 
81 
88 

83 

84 

85 

86 

87 

88 

89 

90 

91 
98 

93 

94 


• IWi . - 

165 17 M 

14 fi 1693 
187 lfiS2 
128 1671 

119 16 ^ 

l59 IHSO 
100 1639 

91 1 « 1 M 

81 1017 

72 1606 
62 1696 

54 1586 

48 1674 

34 1608 
24 1552 

16 1542 

6 1681 
+ 4 1680 

14 1600 

23 1498 

83 1488 

48 1477 

68 1466 

61 1468 

71 1444 

80 1484 

00 1428 

106 1412 

116 1838 

124 1803 

184 1189 


98 

96 (M 

97 

98 

99 

100 

101 801 
109 210 

103 820 
104 829 

106 888 

106 847 

107 860 

108 866 

109 874 

110 288 

111 891 

112 800 

118 808 

114 817 

115 825 

116 888 

117 841 

118 849 

119 858 
180 860 

121 864 

122 868 

123 876 



1314 

1290 

1200 

1241 

1217 

1192 

n(« 

1144 

1119 

1096 

1070 

1046 

1082 

997 

978 

nAD 

924 

900 

875 

857 

82 d 

802 

778 

763 

729 

704 

680 

666 

689 


184 882 
125 889 604 


AD. 



AJ). 



1000- 



1000- 



1400. 






+ •029 

-164 + 1812 

+ •029 

-104 + 1917 


165 

1802 

.. 

156 

1907 


140 

1792 

... 

140 

1898 


137 

17H1 


137 

1868 


12« 

1771 

... 

127 

1878 


119 

1701 

... 

118 

ltt69 


109 

1751 

.*« 

loe 

1859 


100 

1741 

... 

100 

1850 


91 

1781 

... 

90 

1840 

... 

81 

1721 

... 

81 

1830 


72 

1711 

... 

71 

1821 


62 

1701 

... 

62 

Ibll 


64 

1691 

... 

64 

1802 


48 

1680 

... 

48 

1792 


88 

1670 


88 

1782 

+‘^ 

24 

1680 

... 

24 

1778 

16 

1)50 

... 

16 

1708 


5 

1040 

... 

5 

1764 


+ 4 

1680 

... 

+ 4 

1744 

... 

14 

1620 

... 

14 

1784 


28 

1610 

... 

28 

1726 


83 

1600 

... 

38 

1715 


43 

1590 


42 

170G 


62 

1579 

... 

52 

1696 


61 

1509 

+ •028 

61 

1086 


71 

1659 

... 

71 

1677 


80 

1649 

... 

80 

1607 

+’•027 

89 

1689 


89 

1658 


105 

1628 

... 

106 

1618 


116 

1608 

... 

116 

1622 


125 

1478 

+ •027 

125 

1697 

... 

184 

1458 

... 

185 

1571 


144 

1428 

... 

144 

1546 

+*^6 

154 

1403 

,, 

154 

1520 

164 

1378 

... 

104 

1495 


178 

1853 


174 

1469 


183 

1828 

+ -0JC 

183 

1444 


192 

1808 


198 

1418 


202 

1278 


202 

1393 

+*•026 

211 

1263 


211 

1867 

220 

1228 

..i 

221 

1342 

... 

230 

1208 

... 

280 

1316 


289 

1178 

+ •024 

289 

1291 


248 

1168 

... 

248 

120^ 


267 

1128 

... 

267 

1240 


266 

1108 

... 

260 

1214 

!!! 

274 

1078 

... 

276 

1189 


283 

1068 

... 

284 

1168 


292 

1028 

,, 

292 

1188 

+‘•023 

800 

1003 

... 

801 

1112 


309 

976 


809 

1087 

... 

818 

953 

+ •028 

818 

1061 


820 

928 

... 

826 

lose 


384 

908, 


884 

1010 


342 

878 

... 

342 

985 


860 

853 

... 

851 

959 


355 

828 


366 

984 


SCO 

808 

... 

861 

908 

+•022 

866 

778 

+ 022 

866 

SH.H 

870 

752 


872 

856 


877 

733 


879 

835 

... 

886 

891 

716 

696 


387 

894 

815 

796 


AD. 

1000 - 

1400 . 


+ ■021 - 


+ •020 


+ •010 


+ •018 


+ ■017 


+ 016 


A.D. 

1000 - 

1400. 


-168 + 2010 

+ •017 


86 

-1684 

.2111 

+ •029 

164 

2001 

»•» 


87 

154 

2108 

... 

145 

1992 



88 

145 

2094 

... 

136 

1988 

ttt 

08 

88 

180 

2086 

... 

126 

1976 


30 

127 

2078 


118 

1960 

• •• 


31 

118 

206W 

... 

109 

1057 

... 


1 

108 

2060 

... 

99 

1948 

... 


2 

99 

2052 

... 

90 

1939 



3 

90 

2044 

... 

81 

1930 

... 


4 

80 

2086 

... 

71 

1921 



5 

71 

2027 

... 

02 

1912 



6 

62 

2019 

... 

54 

1903 



7 

54 

2010 


43 

1894 

... 


8 

48 

2002 

... 

88 

1880 



0 

38 

1994 

... 

24 

1877 

+ •010 


10 

U 

1985 


15 

1808 



11 

15 

1977 

... 

5 

1859 



18 

5 

1968 

+ •018 

+ 4 

1850 



13 

+ 4 

1960 


14 

184) 

... 


14 

14 

1652 


28 

1832 


oJ 

a 

0 

15 

28 

1948 

... 

38 

1823 

... 


16 

88 

1985 

... 

42 

1814 



17 

42 

1926 

... 

62 

1806 



18 

61 

1918 

... 

61 

1797 

* f • 


19 

61 

1910 

... 

71 

17 r 8 



80 

70 

1901 

... 

80 

1779 



21 

80 

1898 

+‘•017 

89 

1770 

+ '015 


22 

89 

1884 

106 

1760 



23 

106 

1876 


m 

1734 



24 

116 

1849 

... 

125 

1708 



25 

126 

1828 


135 

1681 

... 


26 

185 

1760 

... 

146 

1666 

+ •014 


27 

146 

1769 

+ •026 

155 

1629 



28 

166 

1742 

... 

164 

l(i03 

... 


29 

105 

1716 

... 

174 

1677 



30 

174 

3089 

... 

184 

1650 



1 

184 

1662 

... 

108 

1524 

+’•018 


2 

193 

1636 

+ •025 

202 

1498 



3 

203 

1609 


212 

1472 



4 

212 

1582 

... 

221 

1446 

... 


5 

222 

1656 

v«a 

231 

1419 



6 

231 

1589 

... 

240 

1893 



7 

240 

,1502 

+‘•624 

249 

1867 

+‘•*011 


8 

249 

1476 

268 

1841 

... 


9 

258 

1449 

... 

267 

1815 



10 

267 

1422 

... 

276 

1288 



11 

276 

1895 

»♦ 

286 

1262 



12 

286 

1869 

... 

298 

1236 



13 

294 

1842 

... 

301 

1210 

+ '*010 


14 

302 

1315 

+ •022 

810 

1184 


d 

15 

811 

1289 

... 

319 

li:>7 

... 


16 

32(' 

1262 

... 

327 

1131 



17 

828 

1235 

... 

835 

1106 



18 

386 

1208 

... 

848 

1079 



19 

844 

1182 

+’•021 

862 

1058 



20 

8.>2 

1155 

858 

1026 



21 

808 

1128 


368 

1000 



22 

364 

1102 

... 

360 

974 



23 

870 

1075 

... 

876 

948 



24 

877 

1048 

... 

382 

920 



25 

884 

1025 

... 

889 

905 

+ '008 


26 

891 

1(X)2 

... 

896 

868 



27 

898 

978 
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TABLE III.— BUSEISB AND INDIAN TBEEBSTBUD LONGITUDES 


TABliE Jll.-8niiiii« from 18° to 17° V. 





Long, 



Long. 



Long. 


Long, 




Long. 


Xifttt 

IS- 

+ 1072'" 
= + •012 

Lat. 

14*^ 

+ 1008^ 
= + •012 

Lat. 16° 

+ 108'' r^4. 
= + •002 

ir 

-HOO* 

=-.•003 


liat. 

17° 

+648" 
= + ‘00» 




of day. 



of day. 



of day. 


of day. 




of day. 




w . • 

•S’ 



S 

e8 






• S' 




5 K , 

h 


u 



be 



to . 

S 


bio 




“ . 

p'SS 


o » 

5 w 

S 

p 

^ o8 

S ® S 

® .2 

s « 

0 rQ 
. 0 

^ «s 

® cj 

a| 

S ® 

b T3 
^ fl 

kS 

1 s • 

.§■§ 

0 ® 

IH 


d 

,z P 


eB 5 

M 


o w 

i 8 

•Sod 

0 

^ 0 

0 • 

a 9 

4j W 

C : h 

“g 

J « 

§•2.1 

■31* 

4> 0 

•si 

ao 

0 a? 

« 

lls 

A 

•43 0 

<IM S 

0 2 

a§ 

•sat 

0 

89 

a a 
cT 

w 

OD 

(!) 

hn 

H 

cr-* 

OD P 
©’" 

Cfl j ® 

*1* 

d P 

r 

•.s 

0 

o£> 

B.S 

.■.s 

© 

iii 

H 

^ s 

cr" 

G® 





A.I>. 



A.D. 



A.1). 



A.1). 




A.1). 




1000- 



1000- 



1000— 


lOOO— 




iOOO— 




1400. 



1400. 



1400. 



1400. 




1400. 

126 

+ 890 

+ 687 

+ •02* 

+ 808 

+ 677 

+ 0*2 

+ 401 

+ 776 

+ •018 

+408 

+ 861 

+ 008 

88 

+ 406 

+ 956 

+ •021 

127 

403 

500 

... 

405 

668 

,,, 

408 

764 


410 

889 

... 

^ 89 

412 

982 


128 

400 

652 

... 

412 

640 

... 

414 

784 

... 

416 

818 

... 

• 30 

419 

909 

+ •020 

129 

410 

685 

+ ‘021 

418 

621 

+ ■021 

421 

714 

+ •012 

423 

796 

... 

^ 81 

425 

886 

... 

130 

422 

618 

... 

425 

602 


427 

694 


480 

774 

+ •007 

1 

432 

862 


131 

42h 

600 

... 

481 

584 

... 

433 

673 

... 

436 

758 


8 

438 

839 

... 

132 

484 

488 

... 

487 

665 

... 

439 

658 

... 

442 

731 

... 

3 

444 

810 

... 

133 

440 

466 


443 

540 

... 

446 

083 

... 

448 

709 

... 

4 

451 

798 

... 

134 

440 

448 

... 

449 

528 

... 

451 

612 

... 

464 

688 

... 

6 

457 

770 

... 

136 

452 

431 

... 

454 

509 

... 

457 

592 

... 

460 

606 

... 

6 

462 

746 

... 

136 

457 

414 


460 

490 


463 

572 


466 

644 

... 

7 

468 

728 

+ •018 

137 

462 

896 

... 

465 

471 

... 

408 

551 

... 

471 

622 

*»• 

8 

474 

700 

... 

138 

46ri 

379 

... 

471 

468 

... 

474 

631 

... 

476 

001 

... 

9 

479 

677 

... 

139 

493 

3()8 

... 

476 

434 

... 

479 

511 

... 

482 

679 

... 

10 

485 

654 

... 

140 

478 

845 

... 

481 

415 

+ •020 

484 

491 

... 

487 

667 

... 

11 

489 

680 

... 

141 

483 

827 

... 

486 

897 


489 

470 

... 

492 

586 

... 

18 

494 

607 


142 

488 

810 

... 

491 

878 

... 

494 

460 

... 

496 

514 

».» 

18 

499 

584 

... 

143 

402 

208 

... 

496 

869 

... 

498 

430 

... 

601 

492 

... 

14 

604 

661 

,,, 

144 

407 

276 

... 

500 

841 

... 

603 

409 

... 

606 

471 

+*•006 

15 

509 

688 

... 

146 

601 

268 

... 

504 

322 

... 

607 

889 

+ •010 

510 

449 

... 

16 

514 

618 

... 

146 

606 

241 


608 

803 


611 

869 

... 

614 

427 


i 17 

617 

491 

• .« 

1^7 

609 

228 

... 

512 

284 

... 

516 

848 

... 

618 

405 

... 

1 

621 

468 

... 

148 

618 

200 

... 

617 

266 

... 

620 

828 

... 

528 

384 

... 


626 

446 

... 

149 

617 

189 

... 

520 

247 

... 

528 

808 


526 

862 

... 

◄ 20 

529 

422 

+ •017 

160 

620 

172 

+ *019 

624 

228 

... 

627 

288 

... 

680 

840 

... 

81 

638 

898 

... 

161 

623 

154 


627 

210 


630 

267 

... 

533 

819 

»** 

88 

586 

876 

»•« 

162 

601 

186 

• •• 

605 

192 

+•019 

608 

m 


512 

296 

... 

88 

616 

362 

... 

163 

604 

182 


608 

186 

... 

612 

240 

... 

615 

286 

... 

84 

519 

841 

••• 

164 

607 

127 


611 

180 

... 

515 

232 


618 

277 

... 

85 

622 

829 

... 

166 

610 

123 


514 

173 

... 

618 

224 

... 

627 

267 

... 

86 

625 

818 

... 

166 

612 

118 


616 

167 

... 

620 

216 

... 

623 

258 

+ *004 

87 

627 

307 

... 

167 

614 

114 


618 

161 


622 

208 


525 

248 


88 

629 

295 

+ *01& 

168 

617 

110 


621 

155 

... 

626 

200 

•♦•**609 

528 

236 

... 

89 

682 

284 

... 

169 

610 

105 

• •• 

628 

149 

... 

627 

192 

... 

530 

229 

..t 

30 

634 

273 

.*• 

160 

621 

101 


625 

142 

... 

629 

184 

... 

582 

220 


31 

636 

262 

... 

161 

628 

96 


527 

186 

... 

531 

176 

... 

634 

210 


1 

638 

250 


162 

524 

92 


628 

180 

... 

682 

168 

... 

685 

201 


8 

589 

239 


163 

525 

88 

+ •018 

629 

124 


683 

160 

... 

637 

191 


3 

541 

228 

... 

164 

627 

83 


681 

118 

... 

686 

162 

... 

588 

182 

... 

4 

548 

216 

... 

166 

628 

79 


682 

111 

>.* 

686 

144 

... 

639 

172 


5 

643 

205 

... 

166 

628 

74 

... 

682 

105 

... 

636 

186 

... 

640 

163 

+•'602 

6 

544 

194 

+•018 

167 

629 

70 


633 

99 


586 

128 


641 

153 


7 

546 

182 


168 

630 

06 

... 

684 

98 

+*•017 

m 

120 

... 

642 

144 


8 

546 

171 

... 

169 

631 

61 

... 

635 

87 

... 

639 

112 

... 

542 

134 

... 

9 

647 

160 

... 

170 

681 

67 

... 

686 

80 

... 

639 

104 

... 

543 

125 

... 

fe 10 

647 

149 

... 

171 

531 

52 

... 

680 

74 

... 

640 

96 

+ •008 

648 

116 

... 

1 

547 

137 

... 

172 

531 

48 

... 

636 

68 

... 

640 

88 

... 

543 

106 


§ 18 

647 

126 

... 

173 

631 

44 

..I 

680 

62 


540 

80 

... 

648 

96 

... 

i 18 

547 

116 

•*••014 

174 

531 

89 

... 

536 

66 

... 

639 

72 

... 

648 

87 

... 

& If 

547 

108 

... 

175 

681 

35 

... 

635 

49 

... 

589 

6I> 

... 

642 

77 

... 

15 

647 

92 

.1. 

176 

631 

80 


585 

48 

... 

689 

66 

... 

542 

68 

... 

16 

646 

81 

... 

177 

680 

26 


684 

87 


638 

48 


541 

58 

... 

17 

546 

69 


178 

629 

22 

,,, 

638 

81 


637 

40 

... 

640 

49 

... 

18 

644 

68 

... 

179 

628 

17 


682 

26 


536 

82 

... 

689 

89 

... 

19 

548 

47 

... 

180 

627 

18 

«•« 

581 

18 

•a* 

685 

24 

... 

688 

80 

... 

80 

548 

86 


181 

625 

8 

... 

629 

12 

• •• 

688 

16 

+ •007 

586 

20 

»*« 

81 

641 

24 

... 

182 

624 

4 

+ •017 

628 

8 


632 

8 

M. 

536 

11 

... 

88 

540 

18 

... 

183 

622 

0 


626 

0 


580 

0 

... 

684 

0 

+ •001 

88 

588 

0 


184 

52 L 

~ 4 

• •• 

526 

— 6 


629 

- 8 

... 

638 

-10 

... 

84 

687 

-12 

... 

186 

610 

9 


623 

18 


627 

17 

... 

681 

20 

*•* 

85 

585 

28 


186 

617 

18 

... 

521 

19 

... 

525 

26 

... 

629 

80 

... 

88 

588 

86 

•»» 



TABLE HI.— SONRMB AND INDIAN TEERESTRIAL LONGITUDES 


2S9 


TABU IZX.^ttnriu from 18" to 17° H. lotttudo-cpirf. 


Lot. 18° 


liOBfr. 
+ 1072'^ 
» + *012 
of dty, 


XiAt. 14^ 


Long. 
+ 1008" 
»+ 012 
of day. 


lifkt . 15^ 


Long 
+ 168'^ 
w+002 
of day. 


Likt. 16^ 


Long. 
-8(Hf 
5»-'008 
of day. 


litt 17* 


Long. 

+ 648". 
«a + *008 
of day. 







60 


9 

a 


i 

ns 




M 



©■ 


A.D. A.D. 

1000 - 1000 - 

1400 1400 


AD. 

1000 - 

1400 


A.D. 

1000 - 

1400 


AD. 

1000 - 

1400 


187 

+ 516 

-18 

+ •017 

+ 619 

-26 

188 

518 

22 

... 

517 

82 

189 

610 

27 

... 

514 

38 

190 

607 

81 

... 

611 

45 

191 

504 

86 

... 

508 

61 

192 

601 

40 


505 

68 

193 

498 

45 


602 

64 

194 

495 

49 


499 

70 

195 

492 

64 

... 

496 

77 

196 

488 

58 

... 

492 

83 

197 

484 

68 


488 

90 

198 

480 

67 

+ •016 

484 

96 

199 

476 

72 


480 

102 

200 

472 

76 

... 

476 

109 

201 

468 

81 


472 

115 

202 

464 

85 


468 

122 

203 

459 

90 


463 

128 

204 

454 

94 

... 

458 

184 

205 

450 

99 


454 

141 

206 

445 

103 

+ ’6i6 

449 

147 

207 

441 

108 


445 

154 

208 

486 

112 

... 

440 

160 

209 

430 

117 

... 

434 

166 

210 

425 

121 

+ '014 

429 

178 

211 

417 

126 

... 

423 

179 

212 

411 

130 

... 

417 

180 

213 

428 

136 

... 

481 

192 

214 

422 

163 

... 

426 

211 

215 

415 

171 

+ 013 

418 

229 

216 

408 

188 

... 

411 

248 


+ •017 

+ 523 

-88 

+ 007 

4 6‘27 

-40 

+•001 

,27 

+ 581 

-47 

+ 012 

621 

41 


525 

49 


^ 2 B 

520 

68 



518 

60 

+‘*006 

522 

59 

... 

c£29 

526 

70 



615 

58 


519 

69 

•000 

30 

528 

82 

... 

+*6ic 

612 

66 


516 

79 


1 

520 

94 

... 

509 

7.5 

... 

618 

89 

... 

8 

517 

106 

... 


506 

83 


510 

99 

... 

3 

614 

117 

+ •011 


508 

91 


607 

109 

... 

4 

511 

129 



500 


+ •005 

604 

119 

-•001 

6 

608 

140 


+ •016 

496 

IO8 

... 

600 

129 

... 

6 

i04 

1 62 

+ W 


492 

116 


496 

189 


7 

600 

164 



488 

124 


492 

148 

... 

8 

496 

176 



40 1 

133 


4H8 

158 


9 

492 

187 



479 

141 


483 

168 


10 

467 

199 

... 


476 

149 


479 

178 

... 

11 

483 

211 



471 

168 

... 

475 

188 

-•002 

12 

479 

222 



466 

166 


470 

198 

... 

frl3 

474 

234 

+ •008 

+ •014 

461 

174 


465 

208 

... 


469 

246 


456 

183 


460 

218 

... 

SIS 

464 

257 



451 

191 

+ 008 

455 

228 


§16 

459 

269 

... 


447 

109 


451 

288 


17 

455 

281 


+’*013 

442 

207 


446 

247 


18 

410 

292 

• «« 

436 

216 

+ •002 

440 

257 

- ‘Ooa 

19 

444 

804 

+ •007 


431 

224 


483 

267 

... 

20 

439 

816 


+ •012 

425 

282 


429 

277 


21 

433 

328 

... 

419 

241 


423 

287 

-•005 

22 

427 

339 

+ •006 


433 

248 


m 

296 


23 

438 

352 



427 

268 


430 

318 


24 

482 

325 



420 

289 


423 

339 

-•(xk; 

25 

425 

398 

+ •005 

+*•011 

413 

309 

+‘•’001 

416 

361 


26 

418 

422 

... 


217 

401 

205 

... 

404 

267 

218 

394 

222 

+ 012. 

897 

285 

219 

387 

240 

... 

890 

301 

220 

380 

267 

... 

388 

82H 

221 

873 

274 

... 

376 

842 

222 

866 

292 

+ 011 

869 

360 

223 

359 

809 


362 

379 

224 

852 

328 


354 

398 

225 

845 

344 

+"610 

346 

416 

226 

338 

861 

... 

838 

485 



406 

829 


409 

383 


399 

319 


402 

404 

010 

392 

370 

•000 

395 

42d 


885 

390 

... 

888 

448 


878 

410 


381 

470 

009 

871 

431 

... 

374 

491 


864 

451 

-•002 

867 

613 


866 

471 

... 

359 

535 


848 

492 

... 

851 

656 

, 

340 

512 

... 

843 

578 



27 

411 

445 


-•007 

28 

401 

468 

+’•004 

... 

29 

897 

491 


... 

30 

390 

514 



31 

388 

538 

+ •003 


1 

876 

561 



2 

869 

584 


-•008 

3 

861 

607 

+’•‘602 


4 

353 

630 


... 

5 

345 

664 

+ *i)01 


227 330 

228 323 

229 315 

230 307 

231 299 

232 291 

233 288 

234 274 

235 266 

238 258 


237 250 

238 241 

239 232 

240 224 

241 215 

242 206 

243 200 

244 101 

245 IBl 

246 171 


878 

+ *009 

880 

454 

... 

395 

* « # 

822 

472 

+ •007 

413 

• •• 

814 

491 

... 

430 

*•* 

306 

610 

.. 

447 


298 

529 

... 

465 


290 

547 

... 

482 

+ •008 

282 

660 

+ •006 

4119 

... 

278 

585 

... 

517 

+ 007 

266 

603 

... 

684 

... 

267 

622 

+ •005 

661 


249 

641 


568 

+’■000 

240 

069 

+’•004 

686 


281 

678 

... 

603 


228 

699 


620 

+’•006 

214 

716 

+ •003 

638 


205 

784 

... 

666 

+*•’604 

200 

762 

+ 002 

680 


191 

777 


705 

••• 

181 

802 

.*• 

729 

+ 002 

17J 

827 

+*001 


74 


332 

532 


835 

6(J() 

324 

552 

-*•’^3 

827 

021 

m 

578 

... 

819 

643 

807 

598 


810 

065 

299 

613 

-•*005 

802 

687 

291 

634 


294 

708 

28.8 

654 


286 

730 

2:4 

674 

... 

277 

762 

265 

095 

... 

268 

778 

256 

716 

- 006 

259 

795 

247 

735 


260 

817 

288 

756 

-•007 

241 

838 

229 

770 


282 

mo 

220 

796 


223 

882 

211 

816 

-•008 

218 

904 

202 

837 

... 

204 

925 

201 

850 

-•009 

201 

948 

192 

BBl 


102 

974 

182 

907 


182 

1000 

172 

932 

-•010 

172 

1027 


•010 

6 

837 

677 

... 


7 

820 

700 



8 

821 

723 

•000 


9 

812 

746 



ulO 

804 

770 

-•001 

•Oil 

ill 

296 

793 

... 


612 

288 

816 


•012 


279 

839 

- 002 


5? 14 

i70 

862 



15 

261 

886 

-•003 

•018 

16 

262 

909 


. • 

17 

243 

982 


•014 

18 

234 

956 

-004 


19 

226 

978 



90 

215 

1002 

- 005 

•015 

81 

206 

1025 

• *» 


82 

202 

1048 

• •• 

‘*016 

83 

193 

1075 

-•006 

... 

84 

188 

1101 


... 

85 

178 

1128 

-007 
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TABLE III.— SUNEI8E AND INDIAN TBBKB6TRIAL LONGITUDES 


TABLE III.—8niirise firom 13° to 17° IT. latitnd»-«ont. 





L0!1^^ 



Lonif. 



Long 



Long. 




Long. 


Lat 

13<> 

+ 1072^ 
012 

Lat. 

14® 

+ 1008'' 
= + *012 

Lat 

16° 

+ 168" 

= +•002 

Lat. 

16® 

-300" 
==- 008 


Lat. 

17® 

+ 648" 
«+ 008 




ol day. 



of day. 



of day. 



of day 




of day. 



bo 

0-0 



n. as 
day. 


IM . 

* 

ff M 


to 




hfi 

“ S’. 

ut 

Eqn. of time 
in seconds. 

fl « 

J2 "0 

p 

w a 

Total correct 
fraction of a 

Madras. 

Eqn. of time 
in seconds. 

S ® 

Si tj 

a 

§•§ 

£ ^ 

QQ P 

Total correct 
fraction of a 

Mellore. 

Eqn. of time 
in seconds. 

0*8 trop. Ion 
in seconds 

Total correct 
fraction of a 

VlBianag’a 

Eqn. of time 
in seconds, 

0 « 
1— TJ 

a P 

0*" 

Total correct 
fraction of a 

Belfiraiun. 

& 

M 

Eqn, of time 
in seconds. 

0’a trop. lonj 
in seconds. 

Total correct! 
fraction of a 

Hydera'ba 




A.B. 



A.D. 



A.B. 



A.D. 




A.D. 




1000- 



1000- 



1000- 



1000- 




1000- 




1400 



1400 



1400 



1400 




1400 

247 

+ 161 

-761 

+ •003 

+ 161 

-852 

+ •001 

+ 162 

-958 

- 010 

4*162- 

-1053 

-017 

^26 

+ 163- 

1165 

-•007 

248 

151 

778 

... 

161 

877 

•000 

152 

983 

-Oil 

152 

1079 



163 

1181 

-•008 

249 

UL 

802 

+ •002 

141 

902 

... 

142 

1009 


142 

1105 

-•*018 

§28 

118 

1208 


250 

181 

827 

... 

181 

927 


132 

1034 


132 

1131 

... 


133 

1235 


251 

121 

861 

+ •001 

121 

952 

-‘001 

122 

1060 

-*012 

122 

1158 

-•019 

|30 

123 

1262 

-•(*)09 

252 

111 

876 


111 

977 


112 

1085 

.. 

112 

1184 

... 

1 

113 

1288 


253 

101 

900 


101 

1002 

-*•002 

102 

nil 

-•013 

102 

1210 


2 

108 

1315 

-•Oil 

254 

91 

924 

•ooo 

91 

1027 


92 

1186 

... 

92 

1236 

°-’021 

3 

93 

1342 


255 

81 

949 

... 

81 

1052 

.. 

82 

1162 


82 

121)2 


4 

88 

1368 


256 

71 

978 

... 

71 

1077 


72 

1187 

-■014 

72 

1289 


5 

73 

1395 

-•012 

257 

♦U 

998 

-•002 

61 

1102 

-•004 

62 

1213 


62 

1316 


6 

68 

1422 


258 

51 

1022 


51 

1127 


52 

1288 

... 

52 

134] 

-•022 

7 

58 

144H 


259 

41 

1046 

... 

41 

1)52 

... 

42 

1264 


42 

1367 


8 

43 

1476 


260 

;u 

1071 


31 

1177 


32 

1289 


32 

1393 

... 

9 

38 

1502 


261 

21 

1095 

-•003 

21 

1202 

- 005 

22 

1315 

-’•*010 

22 

1420 


10 

28 

1629 

-*013 

262 

11 

1120 

... 

11 

1227 

... 

12 

1340 

... 

12 

1446 

-•024 

11 

18 

1565 


263 

2 

1144 



1252 

,, 

2 

1866 


2 

1472 


12 

2 

1582 


264 

~1() 

1168 


-10 

1277 


-10 

1391 


-10 

1498 


13 

-If) 

1609 


265 

20 

1193 

-005 

20 

1302 

-•006 

20 

1417 

-017 

20 

1524 


14 

20 

1636 

-•015 

266 

29 

1217 

... 

29 

1327 

... 

30 

1442 


30 

1551 


15 

31 

1662 

267 

88 

1242 


38 

1352 


39 

1468 


3!) 

1677 

-•025 


40 

1689 


268 

48 

1266 

• •• 

48 

1377 


49 

1493 

.. 

49 

1(303 


il7 

60 

1715 


269 

58 

im 


58 

1402 


59 

151!) 


69 

1629 



60 

1742 


270 

'.7 

1315 


67 

1427 

- ()08 

68 

1544 

- 019 

68 

1655 

... 

|19 

69 

1769 


271 

78 

1839 

t 

73 

1462 


79 

1570 


79 

1682 


a 20 

80 

1796 


272 

88 

1864 


88 

1477 


89 

1595 

... 

89 

1708 

-’■’02G 

21 

90 

1822 


273 

98 

J38H 

« «• 

98 

1502 

... 

99 

102i 

... 

99 

1734 

... 

22 

100 

184!) 


274 

103 

1412 

-•007 

103 

1528 

-■009 

103 

1648 

1 

o 

103 

1760 

... 

23 

102 

1876 


275 

110 

1423 


110 

1538 


109 

1668 

... 

110 

1769 

... 

24 

109 

1884 

-’•017 

276 

117 

1434 


117 

1518 


lu; 

1667 


117 

1778 


25 

116 

1898 


277 

121 

1414 


121 

1658 


122 

1677 


124 

1787 

-•027 

26 

128 

im 


278 

131 

1455 


131 

1668 


129 

m<> 

... 

181 

17!)6 

... 

27 

130 

1910 


279 

138 

1466 

-•008 

139 

1578 

-•’olo 

185 

1096 

... 

138 

1801 


28 

137 

1918 

... 

280 

145 

1477 


146 

1589 


142 

1706 

-•021 

145 

1813 


29 

144 

1926 


281 

152 

1488 


158 

159!) 


148 

1716 


162 

1822 


30 

151 

1935 

-*•018 

282 

159 

145)8 


160 

1609 


155 

1725 

... 

159 

1881 

- 028 

31 

158 

1943 


283 

166 

1509 


1(57 

1619 


161 

1734 

... 

166 

1840 

... 

1 

165 

1952 


284 

178 

1620 

-•009 

176 

1629 

-Oil 

168 

1744 

... 

173 

184') 

... 

2 

172 

1960 


285 

180 

1531 


182 

1639 

• 

174 

1754 

... 

180 

1858 

•• 

3 

179 

1968 

... 

286 

187 

1542 


189 

1649 


181 

1768 


187 

1867 


4 

186 

1070 


287 

194 

1552 


196 

1659 

... 

187 

1773 


194 

1876 


5 

193 

1985 


288 

201 

1503 


203 

1669 


194 

1782 

... 

201 

1886 

... 

6 

200 

1994 

-•1)19 

289 

208 

1574 


211 

1679 

... 

200 

17h2 


208 

1893 


7 

207 

2002 


290 

215 

1586 


218 

1690 

... 

207 

1802 

-‘022 

216 

1002 


8 

214 

2010 


291 

222 

169t> 


226 

1700 


218 

1811 

*.« 

222 

1911 


9 

221 

2019 

... 

292 

229 

1600 


232 

1710 

-*'’()12 

220 

1821 


229 

1920 

... 

10 

228 

2027 


293 

280 

1617 


289 

1720 


227 

1830 

... 

236 

1929 

-•029 

11 

235 

2036 

-'*020 

294 

243 

1628 

-•010 

247 

1730 

... 

235 

1840 

... 

243 

1038 

... 

12 

242 

2044 


295 

250 

1639 

... 

264 

1740 


242 

1850 

... 

249 

1947 

... 

13 

248 

2052 


296 

267 

1650 


261 

1750 


249 

1869 

-•028 

256 

1956 


^14 

256 

2061 


297 

264 

1660 

... 

268 

1760 

... 

267 

1869 

.*« 

262 

1966 

.. 

Sl5 

261 

2000 


298 

271 

1671 


' 275 

1770 


264 

1878 

... 

269 

1974 

-•028 

§16 

268 

2078 

-*019 

299 

278 

1682 


283 

1780 


272 

1888 

... 

276 

1982 


4 17 

274 

2086 


300 

285 

1693 


290 

1791 


279 

1898 

... 

282 

1991 


18 

280 

2094 


301 

292 

1704 

-*009 

297 

1801 


287 

1007 

... 

289 

2000 


19 

286 

2108 


302 

299 

1714 


304 

1811 


294 

1017 

... 

295 

2009 


20 

298 

2111 

... 

303 

807 

1726 

... 

311 

1821 


302 

1926 

-021 

302 

2018 

... 

21 

800 

2120 

-•018 

304 

315 

1730 


819 

1882 

... 

310 

1986 

«•* 

808 

2028 

... 

22 

306 

2128 


305 

318 

1718 

... 

322 

1813 

... 

313 

1916 

... 

311 

2006 

.. 

28 

309 

2104 

... 
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TABliS IXI.»8niirise from 13° to 17° XT. latitade-voitt. 





Long. 



Loup, 


Long:. 


Long*. 



Loup. 


lat. IS® 

+ 1072" 
* + 012 

£at. 14° 

+ 1008 " T a.+ 1 Ji* 
« + *012 

+ 168 * T 1 fl* 

-+ 002 

-300" 

« - ‘003 

Tftf 17* +648" 

=+-008 




of day. 



of day. 


of day 


of day. 



of day. 




S K 



S 




rt K 



S K 

dl 


be 

(8 

O'® 


ti) 

CO 

pT3 

bti 

o ^ S 
£°S 

bi) . 

. 0 

P 

0 

4» 

d 


o'o'ri 


9 ^ 

B 

l-S 

. fj 

N O S 

qj »* 

fl 

0 • 

T) 

. P 

t * 

s . 

»; 0 o 

O V c ® 

gTS .S'tJ 
.S 0 a 

C XJ .S 'O 

.£0 

t 0 J 
d}v. g 

0 ) K 

s 5 

§4 1*4 

H 0 A 

H 

*.p 0 

^ 9 

fl s 
cr"^ 

s-s 

Total cor 
fraction 

Sffadra 

28 
0 a 

a s 

P. 0 

00 

00 9 

Total cor 
fraction 

ZTeUop 

4a 0 Cu? 

Og 

D a • s 

g e P 

3l| 

il 11 

pa tt 0 

^ a 9 


■3 0 

0 tt, 
0 0 

SgS 

pc. C) .2 5 

ni 


0 * 






® icE 

p, « 

M 






A.B. 



A.D. 


A.D. 


A.D. 



A.D. 




1000- 



1000— 


1000— 


1000 







1400 



1400 


1400 


1100 



1400 

306 

-321 

-1700 

-•009 

-825-1793 

-•010 

-316-1894 

-•021 

-.314-1988 

-•027 

24 

-812 

-2081 -018 

307 

324 

1082 


328 

1774 


319 1874 


317 1961 


25 

315 

2057 - 017 

308 

3i7 

1664 

-008 

331 

1766 

... 

822 1853 


320 1939 


t26 

318 

2033 

309 

330 

1646 


384 

1735 


325 1882 


323 1916 


S 27 

821 

2009 

310 

833 

1627 


3*37 

1716 


328 1811 


326 1894 

... 

S28 

324 

1980 

311 

836 

1609 


340 

1097 

-•000 

331 1790 


329 1872 


^29 

327 

1962 

312 

839 

1591 


343 

1078 


334 1770 


.132 1850 


30 

830 

1988 -'016 

313 

342 

1673 


340 

1658 


;187 1749 

- 019 

334 1827 

-•020 

31 

833 

1915 

314 

345 

1666 


349 

1 0»39 


340 1728 


337 1805 


1 

331 ; 

1891 

315 

848 

1537 


352 

1620 


348 1707 

... 

310 1783 


2 

339 

1^67 

316 

351 

1519 


355 

1000 


340 11)80 


343 1760 

- 026 

3 

842 

1844 - 015 

317 

354 

1501 

-•007 

358 

1681 

... 

349 1606 


340 1738 


4 

845 

1820 

318 

857 

UH8 


301 

1602 

- 008 

352 1646 


849 1716 

-'•024 

5 

348 

1790 

319 

300 

1464 

... 

364 

1642 

... 

355 1624 

- 018 

352 1093 


6 

361 

1772 

320 

303 

3446 

- 006 

307 

1623 

-•007 

858 1603 


866 1671 

-•028 

7 

364 

1719 -‘014 

321 

306 

1428 


370 

1504 


301 l.'i82 


358 1649 


8 

367 

1725 

322 

369 

1410 


373 

I486, 


304 1562 

... 

301 1027 


9 

360 

1701 

323 

372 

1392 


370 

1405 

... 

367 1541 

- 017 

864 1604 


10 

364 

1678 

324 

875 

1874 

-•004 

380 

1446 

... 

370 1620 

,, 

307 1582 


11 

367 

1054 - 013 

325 

378 

1360 


3 S3 

1427 


373 1 499 

- 016 

370 1500 

... 

12 

370 

1080 

326 

381 

1838 


880 

1407 


370 1478 


873 1537 



374 

1007 -*012 

327 

884 

1820 


389 

1.388 

-*005 

379 1468 


376 1615 

- *022 


377 

1683 

328 

887 

1802 


392 

1309 


3H2 1487 


379 1493 


0 15 

880 

1559 --Oil 

329 

890 

1283 


395 

1349 


385 1416 


382 1470 

-•021 

£16 

883 

1585 

330 

393 

1266 


398 

1330 


388 1396 

-•015 

385 1448 


£17 

386 

1612 - 010 

331 

896 

1247 

-•003 

401 

1311 


891 1374 


388 1420 

-•020 

18 

389 

HSS 

332 

400 

1229 

... 

404 

1292 

- 004 

394 1354 

-•014 

391 1404 


19 

892 

1 464 - 009 

333 

404 

1211 

-•002 

40fi 

1272 


398 1333 


396 1381 

-•019 

20 

395 

U4I 

334 

408 

1193 

-'001 

408 

1253 

- 008 

402 1812 

-013 

399 1359 

... 

21 

397 

1417 -008 

335 

413 

1176 


410 

1232 


406 1292 


‘102 1330 

- 018 

22 

399 

1892 

336 

413 

1137 

... 

411 

1191 

-•002 

407 1249 

-•012 

403 1291 


23 

4(K) 

1346 ~007 

337 

414 

1098 

+ •000 

411 

1150 


407 1200 


403 1247 

-’•017 

24 

^lOO 

1299 

338 

414 

n068 

,, 

412 

I 101 < 

<•# 

‘108 1103 

-•(ill 

404 1202 


25 

401 

12.58 

339 

415 

1019 

+ 001 

412 

1008 

- OOI 

408 1120 


404 1158 

-016 

26 

401 

1200 - 006 

340 

415 

980 


413 

1027 


409 1077 

-010 

405 1113 


27 

402 

1160 

341 

416 

941 

+ •002 

413 

986 

•000 

409 1034 


405 1069 

-•016 

28 

402 

IIU --006 

342 

410 

902 


414 

945 


410 991 

- 009 

400 1024 


1 

403 

1067 

343 

417 

862 


414 

904 

+’•001 

410 948 


400 980 

-•014 

2 

403 

1021 --004 

344 

417 

823 


415 

868 


411 905 

-•()08 

407 936 


3 

lot 

974 

345 

418 

784 


410 

822 

+ 002 

411 802 


4(»7 891 

-•013 

4 

404 

!»2H - 002 

346 

418 

746 

+ •004 

416 

781 


4J2 819 

-•006 

408 846 


5 

405 

882 

347 

419 

706 


417 

740 

+ •003 

412 770 


408 802 

-012 

6 

406 

835 - Ool 

348 

419 

666 

+ •006 

417 

099 


41 7o3 

-•005 

409 757 

... 

7 

406 

7h0 

349 

420 

627 

... 

418 

668 


113 090 


409 713 

- Oil 

8 

400 

742 000 

350 

420 

688 

... 

418 

017 

i- 004 

414 047 


110 668 


9 

107 

690 

351 

421 

649 


410 

670 


414 004 


ilO 624 

-•010 

10 

407 

650 + 001 

352 

421 

510 

... 

419 

586 

+’-’o 06 

415 661 

-’•m 

■111 579 


11 

408 

608 

353 

422 

470 

+ •006 

420 

494 


410 518 


111 536 

-•009 

•f 12 

408 

567 + (K)2 

354 

422 

431 

... 

420 

453 

+’•*000 

416 475 

-’’()03 

412 490 



409 

510 

355 

428 

392 

+ •007 

421 

412 


417 432 


418 446 

-‘008 

14 

409 

-n;4 

356 

423 

358 


422 

371 

+ 007 

418 389 

-002 

413 401 


15 

410 

418 +‘004 

357 

424 

314 

+ •008 

422 

330 


418 346 


414 357 

-•007 

16 

410 

371 

358 

424 

274 


423 

289 

+ '008 

419 303 

-•^1 

414 312 


17 

411 

825 + -006 

359 

425 

236 

+’•009 

424 

248 


419 260 


415 208 


18 

412 

278 

360 

426 

196 

... 

424 

207 

+ •009 

420 217 

•000 

410 223 


19 

413 

232 + 006 

361 

427 

167 

+ •010 

426 

166 


421 174 


417 179 

-•C05‘ 

20 

414 

IHO 

362 

428 

118 


426 

125 

+.010 

422 131 

+ •001 

418 134 


21 

416 

139 +*007 

363 

429 

79 

.. 

427 

84 

... 

423 88 


419 89 

-3)04 

22 

416 

92 

364 

480 

40 

+ 011 

428 

41 

+ •011 

424 43 


420 49 


23 

417 

46 + 00$ 

365 

432 

0 

«<« 

429 

0 

ft. 

425 0 

+•002 

421 10 

-•003 

24 

418 

60 
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TABU Xn.->8uiiTiM from 16° to 88° ST. Utitodo^ont. 





Lonir. 



Long. 






Long. 




Long. 


Lat. 

18° 

- 428" 
= -•005 

Lat. ir 

- 460" 
= -•006 

Xi»t. 

20^ 

- 476" 

= -•0065 

lat. 

ar 

+ 800^ 

= + *009 


liat. 

8S° 

- 616"' 
‘OOr 




of day. 



of day. 



of day. 



of day. 




of day. 







Sk 


to 



to 

s ^ 




^ Sr 



0 ns 

^ PJ 



do 

p'® 


p'^ 


1- 



to . 

P'O 


f- 't3 

c a 

^ a 

o 

£'S^ 

o • 

s'S 

-.1 

tt <• 

£ 0 

0 4 

8 TJ 

.5 p 


flB 

0 w 
.§ P 

d ii 


QJ QQ 

.S a 

P ■ 

S'S 


0 

10 

-g 

0 ^ 
d a 

5J1.H 

a § 

2 2 
m fl 

0 

Total cor: 
fraction 

Sat»ra 

d d 

cr°-« 

d 

09 a 
0’" 

i|| 

|ll 

•p p 

*0 J 
p a 

O'— 

W 

a Q 

0 % 

• P 

0"^ 

i “.■a 

ill 

•p 0 

•s i 
&-S 

g-g 

|s 
• .s 
0’ 

3!l 

•d 

1 

CD 

P P 

1 s 
*.2 

0 

ill 

III 




A.D. 



A.D. 



A.D. 



A.D. 




AD. 




1000- 



1000 



1000- 



1000— 




1000— 




1400. 



1400. 



1400. 



1400. 




1400. 

1 

-409 

+ 48 

-•004 

-406 

f60 

-*003 

-401 

+ 62 

-•003 

-397 

+ 54 

+ •011 

25 

-898 

+ 56 

-001^ 

2 

407 

96 

-•003 

41)3 

100 


399 

104 


39r> 

107 

+ •012 

86 

391 

111 

-•004 

3 

405 

144 

... 

401 

160 

-•002 

398 

156 

1 

0 

393 

161 


M 27 

889 

167 

-003 

4 

404 

193 

-•002 

400 

200 


896 

208 

-•001 

392 

215 

+ •013 

1 29 

888 

223 


5 

402 

241 

-•001 

398 

250 

-’•001 

394 

259 


390 

269 

+ •014 

886 

278 

-•002 

6 

400 

280 

. . 1 

896 

800 

•000 

892 

311 

000 

388 

823 


30 

884 

834 

-•001 

7 

39B 

8B8 

•000 

894 

360 


390 

363 

... 

386 

377 

+ '016 

81 

382 

390 


8 

896 

38G 


892 

400 

+ •001 

888 

426 


384 

431 

+ 016 

1 

880 

445 

000 

9 

393 

434 

+ ••001 

890 

450 

... 

386 

477 

+ •001 

382 

485 

... 

2 

878 

501 

+ •001 

10 

391 

483 

... 

387 

600 

+ •002 

383 

529 

+ •002 

879 

639 

+ •017 

3 

376 

557 

+ •002 

11 

388 

631 

+ •002 

385 

650 


881 

580 


377 

692 


4 

878 

612 


12 

3H6 

879 

+ •003 

382 

too 

+ •008 

878 

632 

+’•’603 

374 

64<*> 

+ •018 

5 

371 

668 

+ •003 

13 

388 

627 


880 

650 

+ •004 

376 

684 

+ •004 

372 

700 

+ •019 

6 

368 

724 

+ •004 

14 

380 

676 

+ •004 

877 

700 

... 

373 

736 

... 

3G9 

754 


7 

8(i5 

779 

••• 

16 

377 

724 


374 

750 

+ •005 

370 

788 

+ •006 

366 

808 

+ 020 

8 

8G2 

835 

+ •005 

16 

374 

772 

+ •005 

371 

800 

••• 

867 

840 

+ •006 

363 

862 

+ 021 

9 

359 

891 

■ •a 

17 

871 

821 


367 

850 


364 

892 


360 

916 


10 

356 

940 

+ •006 

18 

867 

869 

4 ‘OOG 

864 

900 

+’•'006 

361 

944 

+ •007 

3.57 

970- 

+ 022 

11 

353 

1002 

+ •007 

19 

364 

917 

... 

361 

950 

+ •007 

357 

996 


358 

1024 


12 

360 

1058 

+ •006 

20 

360 

966 

+ ■007 

367 

1000 

+ •008 

854 

1048 

+ •008 

350 

1078 

+’•023 

13 

846 

1114 

... 

21 

367 

1014 


854 

1050 


350 

1099 

+ •009 

340 

1131 

+ •024 

14 

343 

1169 


22 

853 

1062 

+ •008 

350 

1100 


346 

1152 


343 

1185 

... 

15 

389 

1225 

+ •’009 

23 

849 

1110 


846 

1160 

+ •009 

342 

1204 

+ •010 

339 

1239 

+ •026 

16 

335 

1281 

• ti 

24 

346 

1159 

+ •009 

342 

1200 

... 

339 

1260 

... 

336 

1298 

... 

. 17 

332 

1336 


25 

341 

1207 


338 

1260 

+•010 

335 

1307 

... 

.381 

1347 

... 

X 18 

328 

1392 

+’’010 

26 

337 

1255 


384 

1300 


331 

1359 


327 

1401 

+ ’020 

^ 19 

824 

1448 

• •• 

27 

333 

1301 

+ •010 

330 

1360 

,, 

327 

1411 

... 

323 

1455 

... 

^ 20 

320 

1603 

+•011 

28 

829 

1362 

... 

820 

1400 

+ •011 

.323 

14G3 

+ •011 

319 

150!) 


21 

816 

1569 


29 

324 

1400 

+ •011 

822 

1450 

*f « 

318 

1515 


316 

J663 

... 

22 

812 

1015 

.. 

30 

367 

1448 

... 

354 

1500 

... 

352 

1556 

... 

349 

1610 

+ •027 

23 

346 

1672 

+•'012 

31 

352 

1473 


349 

1527 

+ •012 

847 

1581 

+ •012 

341 

1646 


24 

.342 

1703 


32 

346 

1498 

... 

344 

1653 

... 

342 

1012 


339 

1G75 

+ •028 

25 

386 

1734 


33 

341 

1524 

+ •012 

839 

1680 

... 

336 

1640 

... 

834 

1705 

... 

26 

381 

17G6 

+ Ols 

34 

836 

1549 


833 

1607 


381 

1608 

+ '018 

328 

1736 

, 

27 

826 

17!)7 

... 

35 

330 

1674 


328 

1034 

+ 'fll3 

825 

1696 

... 

823 

1764 

+ •029 

28 

320 

1828 


36 

324 

1599 

+ •013 

322 

1660 


320 

1725 


317 

1794 

... 

29 

315 

1869 

+ ■011 

37 

310 

1624 


3ir, 

1687 


314 

1768 

+’•014 

312 

1824 

... 

30 

809 

1890 


38 

313 

1650 

... 

an 

1714 

+ •014 

309 

1781 


306 

1854 

+ •080 

1 

304 

1922 

+ •015 

39 

307 

1676 

+ •014 

306 

1740 

• *# 

30.3 

1809 


300 

1883 


2 

298 

1953 


40 

801 

1700 


299 

1767 

+ •016 

296 

1887 

+ •015 

294 

1918 

+ •031 

3 

292 

1984 

+ •016 

41 

295 

1726 


298 

1794 


291 

18G5 

+ •016 

288 

1943 

... 

4 

286 

2016' 


42 

288 

1760 

+’•015 

286 

1820 

... 

2B4 

1893 


282 

1972 

+ 032 

5 

280 

2046 

+’•017 

43 

282 

1776 

1 •• 

280 

1847 

+ •016 

278 

1921 


276 

2002 


6 

274 

2078 


44 

276 

1801 

!•« 

274 

1871 


272 

1949 

+’•’617 

270 

2032 

+ '033 

7 

268 

2109 


45 

27() 

1826 


2G7 

1900 


26-') 

1977 


263 

2061 


8 

261 

2140 

+ •’618 

46 

263 

1851 

+ ■016 

261 

1927 

+ •017 

269 

2006 

+ •018 

267 

2091 


9 

255 

2171 

47 

256 

1876 

+ •017 

254 

1951 


252 

2034 


260 

2121 

+ V34 

10 

248 

2202 

+’-’6i» 

48 

249 

1902 


247 

1981 


240 

2002 

... 

244 

2161 


K 11 

242 

2234 

49 

213 

1927 


241 

2007 

+’•’618 

239 

2090 

+ •019 

237 

2189 


« 12 
« 13 

236 

2265 

+•020 

50 

286 

1952 

... 

284 

2084 

... 

232 

2118 

... 

230 

2210 

+ •035 

229 

2296 


51 

229 

1977 


227 

2061 


22c 

214G 


224 

2240 


14 

222 

2327 


52 

222 

2002 


220 

2087 


219 

217 i 


217 

2269 


15 

215 

2858 

+ ^62» 

53 

214 

2028 

+ 018 

213 

2114 

... 

211 

2202 

+ ■’620 

210 

2299 


16 

208 

2390 

54 

207 

2063 


206 

2141 

+ •019 

204 

2230 

... 

203 

2329 


17 

201 

2‘121 


55 

200 

2078 

• •• 

199 

2167 


197 

2268 

... 

196 

2858 


18 

194 

2452 


56 

193 

2i08 


192 

2m 


190 

2287 


189 

2388 


19 

187 

2483 


57 

186 

2128 

• B. 

184 

2221 

... 

183 

2315 


181 

2418 


20 

180 

2614 


58 

178 

2164 

. + * 

177 

2248 

... 

175 

2343 


174 

2448 


21 

173 

2546 


59 

170 

2179 


109 

2274 

... 

1G8 

2371 

... 

167 

2477 

... 

22 

166 

2677 


60 

163 

2204 

• •• 

162 

2801 

... 

161 

2399 


169 

2607 


23 

168 

2608 


61 

180 

2228 

• tt 

179 

2328 

... 

179 

2428 

... 

179 

2686 


24 

178 

2640 


62 

171 

2220 


171 

2321 

... 

170 

2422 

... 

170 

2630 

... 

25 

169 

2635 

••• 
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TABLS from 18" to 88° V. lotitude-«o»t. 


Long:. Long. 

i*t.l8- lot. 80" 

of day. of day. 



Lon(?. 



Lonfif. 




Long. 

- 470'' 
r» -•0055 

Kot 81" 

+ 800* 

EM 4. '009 


Lat. 

22 

-610* 

- - 007 

of day. 



of day. 




of day. 

5 ^ 

Si'S 


ba 

3 j 

hs 




b'3 

4S A 

So. 

li 

0 . 

.2 0 

. ,0 


|d 

Oro 

0 

lu 

Total (»r 
fraction 

S-asik 

4A Q 

0 § 

0 a 

cr*'^ 

2 g 

i«a a 

« 0 

1.2 1 

*d 

d 

H 

4J. (5 

o 1 
a a 

M 

If 

.•.fi 

© 

Hi 

1 I 4 


AoB. 

1000 - 

uoo. 


68 

-162 + 2213 

+ -018 

64 

153 

2205 

... 

65 

145 

2198 

• •• 

66 

185 

2190 

... 

67 

126 

2182 


68 

117 

2176 

... 

68 

108 

2J67 

... 

70 

99 

2160 

... 

71 

00 

2152 

*•« 

78 

BO 

2144 


73 

71 

2187 


74 

62 

2129 

... 

75 

53 

2122 

... 

76 

48 

2114 

... 

77 

83 

2106 


78 

24 

2099 

... 

79 

16 

2091 


80 

6 

2084 


81 

+ 4 

2076 

««• 

88 

14 

2086 


88 

23 

2061 

+ 017 

84 

83 

2048 


85 

48 

2044 

*•« 

86 

61 

2016 

... 

87 

60 

2090 

... 

88 

70 

2098 

+ •016 

89 

79 

2015 

••• 

90 

88 

2006 

V.. 

91 

104 

2000 

... 

98 

116 

1972 


98 

184 

1945 

+ 016 

94 

186 

1917 

... 

95 

146 

1890 


96 

155 

1869 


97 

165 

1895 


98 

175 

1807 


99 

184 

1760 

+ '014 

100 

194 

1759 

... 

101 

208 

1796 


108 

218 

1697 

••• 

103 

228 

1670 

... 

104 

282 

1642 

... 

105 

241 

1615 

+ 018 

106 

260 

1687 

... 

107 

259 

1660 

... 

108 

268 

1682 

+ •012 

109 

277 

1605 


110 

286 

1477 

... 

111 

294 

1460 

... 

118 

808 

1422 

... 

113 

812 

1896 

... 

114 

321 

1867 

... 

115 

829 

1840 

+ •011 

116 

887 

1812 

... 

117 

846 

1285 

... 

118 

858 

1267 

... 

119 

861 

1280 

... 

180 

869 

1202 

+♦010 

181 

871 

1176 


188 

879 

1148 

... 

188 

884 

1128 

... 

184 

894 

1099 

... 

185 

400 

1078 

+ •009 


AJ). 

1000 - 

1400. 


162+2384 

+ •019 

-162 + 2116 

153 

2306 


168 

2409 

144 

2300 

... 

144 

2402 

186 

2292 


186 

2396 

126 

2285 

... 

126 

2390 

117 

2278 


317 

2383 

108 

2271 

, , 

107 

2877 

99 

2264 

... 

98 

2370 

89 

2267 

... 

80 

2364 

80 

2260 

... 

80 

2858 

71 

2243 


71 

2351 

01 

2236 

... 

61 

2345 

53 

2227 


63 

2338 

42 

2221 

... 

42 

2S82 

33 

2-il4 

... 

88 

2826 

84 

2207 

••• 

24 

2319 

15 

2200 

*•• 

IS 

2818 

6 

2198 

... 

6 

2306 

+ 4 

2186 

... 

+ 4 

2800 

18 

2179 

... 

13 

2294 

23 

2172 


28 

2287 

82 

2166 

+ fll8 

82 

2281 

42 

2168 

... 

42 

2274 

61 

2160 

4 

61 

2208 

60 

2148 

+‘•017 

60 

2262 

70 

2186 

... 

70 

2966 

79 

2129 

... 

79 

2849 

88 

2122 

+ 014 

88 

2242 

106 

2116 

• •a 

106 

2286 

116 

2088 

• •4 

117 

2207 

194 

9060 

••a 

118 

2179 

186 

2088 

... 

186 

2150 

146 

2004 

*•* 

146 

2122 

156 

1976 

... 

166 

2098 

166 

1948 

... 

166 

2064 

176 

1920 

... 

176 

2086 

186 

1892 

... 

186 

2007 

194 

1864 


105 

1979 

204 

1886 

+ •015 

204 

1950 

268 

1808 

... 

214 

1921 

228 

1780 

... 

228 

1893 

982 

1762 

... 

238 

1864 

242 

1724 

... 

242 

1836 

251 

1696 


251 

1867 

260 

1668 

+’•014 

260 

3778 

269 

1640 

• •• 

m 

1750 

278 

1620 

• •• 

278 

1721 

287 

1584 

+ •018 

287 

1693 

295 

166<5 


296 

1664 

804 

1528 


805 

1686 

312 

1600 

• t« 

818 

1607 

821 

1472 

... 

822 

1678 

329 

1444 

+ 012 

880 

1550 

838 

1416 


839 

3621 

346 

1888 

«.* 

846 

1492 

354 

1860 

**• 

854 

1464 

86Z 

1882 

...‘ 

m 

1435 

869 

1804 

+ -0U 

370 

1407 

878 

1276 

... 

875 

1378 

881 

1248 

.»* 

888 

1348 

888 

12^22 

... 

390 

1820 

896 

1195 


898 

1298 

408 

1169 

+ •010 

405 

1266 


A.D. 



AD. 

1000- 



lOOO- 

1400. 



1400. 

+ •020 

-i6n 

-2524 

+ •033 


162 

2518 

... 

it* 

M4 

2512 



185 

2600 

... 


126 

2501 



117 

2495 

... 

• i« 

107 

2489 

... 

**• 

98 

2483 


• •• 

89 

2477 

+ •086 

... 

80 

2471 

... 


70 

2465 


... 

61 

2459 

... 

... 

58 

2453 

... 

... 

42 

2447 

... 


33 

2442 

... 

... 

24 

2486 

... 

... 

15 

2480 

... 

+ •021 

6 

2424 

. . . 


+ 4 

2418 


«•» 

18 

2412 

... 


98 

2406 


+•610 

82 

2400 

• aa 


42 

2394 


• •• 

61 

2888 

+ 085 

+ -0l» 

60 

2888 

... 


69 

2877 

••• 

... 

79 

2871 

+ -0U 

+ •018 

88 

2366 

.*• 

... 

107 

2360 

«*4 

+ 017 

117 

2881 



127 

2802 

••• 

... 

187 

2272 

... 


146 

2243 

+ ‘088 


156 

2214 

... 


166 

2185 



176 

2156 

... 

• •• 

186 

21-26 

,, 

+’•016 

195 

2097 

+ •082 

• •• 

905 

2068 

... 


214 

2089 

... 

+ •016 

224 

2010 

+ 081 

... 

238 

1980 

a«« 


243 

1961 

+ •030 

*ai 

262 

1922 

It ... 


261 

1893 

... 


270 

1864 

... 


279 

1834 


••• 

288 

1805 

... 

+ 014 

296 

1776 

... 

... 

805 

1747 



314 

1718 

+’^9 

... 

823 

1686 

... 


831 

1669 

..1 

+ •013 

889 

1630 

+ 028 


847 

3601 

... 

+ •012 

856 

1573 

... 


863 

1542 

... 

... 

371 

1618 

... 


87*7 

1484 

+ 027 


386 

1466 

... 

+ •611 

893 

1427 

+ 026 


401 

1397 

• •• 

+ 010 

407 

1868 



A.D. 

1000 - 

1400. 


86 

-161 + 2630 

+ 021 

87 

162 

2624 


K 88 

143 

2619 



184 

2014 


^ 80 

126 

2609 


31 

116 

2604 


1 

107 

2598 


a 

98 

2698 


3 

$9 

2688 

*•« 

4 

79 

2588 

• •• 

5 

70 

2678 


6 

01 

2572 


7 

68 

2567 


8 

42 

2662 

«« « 

9 

88 

2557 

«•« 

10 

24 

2662 

#*• 

11 

15 

2640 


18 

6 

2541 

+ 019 

13 

♦ 4 

2580 

*«« 

14 

18 

2581 

... 

S 1^0 

88 

2626 


S 13 

81 

2520 

+‘iMl 

17 

49 

2615 


16 

11 

2510 

•M 

19 

80 

2501 

•M 

80 

09 

2600 

+ •010 

81 

79 

2404 


88 

18 

2489 

+*010 

88 

107 

9484 

•+a 

84 

117 

9454 


83 

197 

2494 

«•+ 

86 

187 

2895 

«•* 

87 

147 

2365 

Mf 

88 

157 

2880 

+ 018 

89 

167 

2805 

.*« 

80 

177 

2275 


1 

187 

3240 

••• 

8 

196 

2218 


8 

205 

2180 

... 

4 

216 

2160 

+•017 

3 

294 

2126 

• ** 

6 

234 

2097 

... 

7 

248 

2067 


a 

268 

2037 

+'oie 

9 

261 

2007 


10 

271 

1977 


11 

280 

1948 

+ ^15 

£? 18 

289 

1918 


^ 18 

297 

1888 


14 

806 

1858 

... 

13 

816 

1828 

+ 014 

16 

824 

1799 

... 

17 

882 

1769 


18 

840 

1739 

+’•*018 

19 

848 

1709 

••• 

80 

867 

1679 

••• 

81 

864 

1660 

,,, 

88 

872 

3020 


88 

879 

1690 


84 

887 

1560 

+ 012 

83 

806 

1629 

••0 

86 

408 

1498 


87 

410 

1407 

+011 



TABL* III.— 80NEI8B AND INDIAN TEEEB8TEIAL LONGITUDES 

TABliE Ill-SunrUe from 18' to 88' H. latitudo-c(m«. 


Long. 

Lat.l8' 


Hat. 19' 


Long 

- m'* 

e=— '005 
of day. 


Long 

lat.80' 

of day. 


Lat 2r 


Long 

- 

=:-.*007 
of day. 


. ^ . 

© » g ® 
it? o ts 

a fl g 

*ss ss 

p fl • d 

h" © 


186 + 408 +1040 

187 416 1024 

188 421 1000 

189 428 976 

130 425 050 

181 441 026 

138 447 001 

183 468 876 

184 460 862 

138 466 827 

136 471 80S 

187 476 777 

188 488 758 

188 487 728 

140 402 703 

141 497 070 

148 602 664 

143 607 620 

144 611 605 

146 616 580 

146 620 656 

147 624 630 

148 629 606 

149 682 481 

150 686 466 

151 689 48S 

158 619 40! 

153 622 891 

154 626 881 

158 629 36! 

156 681 361 

157 683 84! 

158 686 32( 

159 638 31< 

180 640 3o: 

161 542 281 

168 648 27i 

163 645 26 

164 647 25 

165 648 23 

166 648 22 

167 649 21 

168 660 1( 

169 661 1! 

170 651 1! 

171 651 If 

178 552 H 

173 651 11 

174 661 11 

175 651 1( 

176 660 I 

177 649 

178 648 

179 648 

180 647 

181 645 

168 644 

183 542 

184 641 - 

185 680 

186 687 


+ 410+1148 +'010 H 

417 1110 

424 1090 +‘009 

480 1064 

487 1038 

443 1011 

450 986 

456 H69 . +'008 

462 932 

468 906 

474 880 

479 853 

486 827 +-007 

490 801 

495 776 

600 748 +-006 

606 722 
610 690 

514 669 

619 648 

628 017 

687 590 

632 604 

586 638 

539 612 +‘006 

642 486 

628 460 

526 446 

1 629 430 

682 410 

684 401 +•004 

630 880 

688 871 

640 866 

) 642 842 

644 827 + 008 

646 812 

647 207 

648 282 

660 268 ... 

2 651 268 


+ •010 +412 + 1237 

419 1209 
+ 009 420 1182 

438 1164 
440 1126 
446 1099 
452 1071 
+ •008 4.59 1048 

464 1016 
... 470 988 

476 960 

482 982 

+ ■007 487 906 

493 877 

‘ 408 849 

+•006 603 822 

608 794 


210 


552 

^38 

+ •002 

197 

... 

668 

223 

... 

1B4 

tit 

554 

208 

... 

170 

lit 

564 

194 

... 

167 

.ti 

564 

179 

... 

144 

... 

564 

164 

+'•’601 

181 

+’•001 

564 

149 

118 


554 

184 

... 

104 

• •• 

554 

120 

... 

91 

... 

654 

105 

... 

78 


663 

00 

... 

65 


552 

76 

... 

52 


551 

60 

*000 

88 


550 

46 

... 

28" 


648 

31 

... 

12 

•000 

647 

16 


0 


645 

0 

... 

--14 

• •• 

644 

-16 

-001 

27 


542 

81 

... 

41 


540 

46 

... 


613 766 

617 789 

.. 622 711 

620 688 
... 630 685 

685 028 

689 600 

+ •006 642 672 

. 645 646 

627 616 
. 630 499 

638 483 

... 636 46B 

+ •004 638 480 


640 483 

642 410 

644 400 

646 383 

648 867 

649 860 

661 388 
658 317 

554 800 

654 284 

565 267 

586 260 

667 234 

657 217 

667 201 

657 184 

6.57 167 

667 151 

557 181 

667 118 

667 101 

666 84 

664 68 

668 61 

661 85 

560 18 


646 34 

548 68 


+ •010 +416 + 1889 +'026 

+ •009 422 1809 

429 1280 
486 1251 
442 1222 
+ •008 447 1192 

4.56 1162 +-024 

461 1184 
„ 467 1104 

478 1076 

... 479 1046 

485 1016 +’028 

490 987 

+•007 496 958 

. 601 929 +•022 

606 899 

+ 006 611 870 

516 841 +'021 

520 811 ... 

526 782 

629 758 

634 723 

• 588 694 

642 665 

+ -00B 645 636 +*020 

548 606 

681 676 

684 567 

637 589 

+ •004 540 620 •f*019 

... 642 602 

644 483 

646 464 

... 648 446 

4*008 660 427 

662 409 + 018 

658 890 

655 371 

667 863 

1., 558 884 

668 810 +'017 

... 669 297 

... 660 278 

501 260 
+ 002 601 241 

661 228 +‘016 

501 204 

+ '•001 661 185 

... 681 167 

661 148 +‘016 

661 130 

660 111 

•000 669 92 

668 74 

667 56 + 'OD 

;;; 656 87 

664 18 

-•OOl 664 0 

658 —10 +'01l 

660 88 


88 +417 + 1436 +‘0U 

A 89 424 1406 +'010 

0 30 4.31 1.375 

^ 81 438 1844 

1 445 ISIS 

a 461 1282 

8 457 1261 +'009 

4 464 1220 

3 470 1189 

6 476 1158 

7 482 1127 +’008 

8 487 1096 

9 498 1066 

10 499 1085 +•007 

11 604 1004 


648 68 


12 

509 

973 

+ •006 

18 

514 

942 

... 

14 

619 

911 

... 

16 

628 

880 

... 

16 

528 

849 

... 

17 

532 

818 

... 

18 

636 

787 

+’006 

i 

540 

767 


544 

726 

... 

|ai 

548 

695 

... 

^ 22 

662 

664 

... 

23 

686 

682 

+ •004 

24 

588 

612 

... 

25 

541 

591 

... 

28 

544 

571 

... 

27 

546 

550 

+ •008 

28 

548 

680 

... 

29 

550 

610 

... 

80 

552 

489 

... 

31 

554 

409 

+ 002 

1 

666 

448 

• * * 

2 

667 

428 

... 

3 

659 

406 

... 

4 

661 

387 

... 

5 

562 

367 


6 

562 

346 

... 

7 

668 

.826 

+ •001 

8 

664 

806 

... 

9 

665 

285 

... 

10 

565 

265 

I«« 

11 

565 

244 

•000 

i 12 

565 

224 

... 

1 13 

565 

204 

... 

g 14 

565 

188 

-*’001 

1. 15 

565 

163 

I18 

565 

142 

... 

17 

564 

122 


18 

568 

102 

t. 

19 

562 

81 


20 

561 

61 


21 

569 

40 


22 

558 

20 

• M 

23 

668 

0 

-•003 

24 

656 

-21 

... 

25 

564 

42 

••• 

28 

562 

68 

••a 
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XABXS nZ.—Stuirige from 18" to 22" If. latitude-iMmL 





Long. 



Long. 



Long, 



Long. 



Long 


Iiat. 

18^ 

-428' 

t=:-‘005 

lAi 

. 19“ 

-460' 

= -•006 

Lat 

. 20" 

-47rt' 
=- 0055 

i;at 

. ar 

+ 800' 

= + *0<)9 

list. 

22" 

-016' 
=c: --007 




of day. 



of day, 



of day. 



of day. 



of day. 




S K 



* 






S ^ 





s4 

.2 s 

ti) 

l-s 

(8 

Si’s . 

H ® J 

a *§ 

•H d 

a " 

0 rs 
. d 

« 
a - 

u * 

£ 

r 0 

0 (0 
I'S 

^ ft3 

. d 

. «« 
d 

T ^ 

S nh 

H 0 

Q> • 

.§■§ 

bo 

0 XI 

d 

£*|S 5 

.11 

bio 

d ^ 

S '3 

” d 

P'S 

^1 

m 

-w 0 

0 S 
d a 

(Ji-H 

ft 

m d 
©■" 

Total coi 
fraction 

8a tare 

C! 8 

Q V 

fl fl 

lu 

g^8 

Is 

m d 

o‘" 

Total cor 
fraction 

Poona. 

0 

a d 

W 

0§ 

Is 

.“.3 

© 

Total coi 
fraction 

STaslk 

4- o 

O 

0 S 

d d 
g..H 

a| 

.•.2 

0 

8.2 ft 

H 

V 0 

9. 

0 © 

a d 

CT"" 

W 

i. © 

z ■ 

» d 
0’'^ 

Total Q*v 
fraction 

Barod 




AD. 



A.D. 



AD. 



AD. 



AD. 




1000- 



1000- 



1000- 



1000- 



1000- 




1400. 



1400. 



1400. 



1400. 



1400. 


187 

+ 536 

-64 

•000 

+ 688 

-01 

-•001 

+ 641 

-69 

-•001 

+ 646 

-77 

+ •013 

27 

+ 660 

-84 

-004 

188 

6 H 8 

68 


536 

76 

... 

539 

86 

-•002 

644 

96 

... 

d 28 

648 

106 

... 

189 

580 

82 

-•001 

533 

92 

••• 

536 

103 

• •• 

541 

116 

+ 012 

1^29 

546 

127 


190 

627 

95 

... 

630 

107 

-•002 

538 

120 

••• 

638 

184 

... 

30 

542 

148 


191 

624 

109 


627 

122 

••• 

530 

188 


535 

154 


1 

639 

L ^9 

-•006 

192 

621 

122 

-•002 

524 

138 

... 

527 

156 


532 

173 

... 

2 

636 

190 

... 

193 

618 

130 

• tl 

521 

153 

... 

624 

172 

-•008 

529 

192 

+ •011 

3 

533 

211 


194 

515 

160 

!*• 

518 

108 

... 

621 

189 

... 

626 

211 

... 

4 

580 

232 

... 

195 

612 

168 

«.• 

616 

184 

-•003 

618 

206 

... 

623 

230 

... 

5 

627 

26 S 

-•006 

198 

606 

177 

• t* 

611 

199 

•w 

614 

224 

... 

519 

250 

+ ‘010 

6 

528 

274 

... 

197 

504 

190 


607 

214 

••• 

610 

241 


616 

269 


7 

519 

296 


198 

600 

204 

• *l 

608 

229 


606 

268 

-•004 

511 

288 


8 

616 

3] 6 

-*•007 

199 

496 

218 

... 

499 

246 

«.* 

602 

275 


507 

307 


9 

811 

838 

••• 

200 

491 

231 

... 

494 

260 


497 

292 

... 

602 

826 

+•609 

10 

606 

869 


201 

487 

246 

-008 

490 

275 

-004 

493 

810 


498 

846 

... 

11 

602 

380 

• »» 

202 

488 

268 

... 

486 

291 

... 

480 

327 

... 

494 

865 

... 

12 

498 

401 

-‘008 

803 

478 

272 

... 

481 

800 


484 

344 

-OOB 

490 

884 


13 

403 

422 


204 

473 

286 

-•004 

476 

321 

-•006 

479 

301 

... 

484 

403 

+*•008 

14 

488 

443 


805 

468 

299 


471 

837 

... 

474 

378 

-006 

479 

422 

... 

15 

483 

464 

-•009 

806 

403 

818 

-•006 

466 

852 


409 

896 

-•007 

474 

442 


16 

478 

485 


807 

469 

826 

-•006 

4 d 2 

367 

-•006 

465 

413 


470 

461 

+ •007 


474 

606 

-•010 

208 

464 

340 

.*f 

457 

382 


460 

430 

... 

465 

480 

+ •006 

|18 

469 

627 

... 

209 

448 

354 


451 

898 


454 

447 

-•008 

459 

499 

... 

^19 

468 

549 

-•Oil 

210 

443 

867 

... 

446 

418 

-•007 

449 

464 

... 

454 

518 

... 

S 20 

458 

670 


811 

487 

381 

... 

440 

428 


448 

482 

... 

448 

538 

+ 006 

21 

452 

501 


812 

431 

894 

-•007 

434 

444 

-•008 

487 

499 


+12 

667 

+ •004 

22 

44 C 

612 

-•012 

213 

441 

408 

... 

443 

460 


446 

616 

... 

449 

576 

... 

23 

461 

632 

-•018 

214 

435 

438 

-•008 

437 

486 


440 

544 

-•009 

443 

605 

... 

24 

445 

068 


815 

428 

467 

.*• 

480 

613 

-•009 

433 

671 


436 

686 


5 

488 

694 

... 

816 

421 

482 

... 

428 

639 

••• 

426 

599 

-■010 

429 

664 

+ 003 

26 

481 

726 

-014 

817 

414 

607 


416 

565 

• •• 

419 

627 

-•on 

422 

693 


27 

424 

756 


818 

407 

631 

-•009 

409 

691 

-•010 

412 

664 

... 

415 

72‘2 


28 

+17 

786 


819 

400 

566 

... 

402 

618 

... 

405 

682 

-012 

408 

752 

+ •’002 

29 

409 

817 

-’•016 

820 

393 

681 


396 

644 

... 

398 

710 

... 

401 

781 

• •• 

30 

+12 

848 


221 

386 

606 

o 

p 

1 

388 

670 


891 

738 


.394 

810 


31 

894 

879 

-•*016 

822 

879 

630 

... 

381 

697 

-•oil 

384 

765 

-•018 

887 

840 

+•601 

1 

886 

010 


223 

372 

656 

-•oil 

874 

72 $ 

-•012 

877 

798 

... 

380 

869 

•000 

2 

878 

941 

-•on 

224 

364 

680 

... 

366 

749 

... 

869 

821 

... 

372 

898 

!•» 

3 

370 

972 

825 

856 

704 

... 

868 

776 

-•018 

361 

848 

-014 

364 

028 

t*t 

4 

862 

1008 


826 

348 

729 

-•012 

360 

802 


358 

876 


356 

957 

-•cm 

6 

354 

1034 

-018 

827 

840 

754 


342 

828 


346 

904 

... 

848 

986 


6 

846 

1065 

-•019 

828 

832 

778 

-018 

334 

854 

-*•014 

837 

931 

-•015 

840 

1015 

-*•*^2 

7 

337 

1096 


229 

324 

80 S 

... 

32 R 

881 

... 

329 

9.59 

... 

832 

1045 


8 

829 

1126 


830 

315 

828 


817 

907 

-•016 

320 

987 

.. 

323 

1074 

f •• 

9 

320 

1167 

-•020 

831 

807 

858 

... 

309 

983 

... 

312 

1015 

-016 

315 

1108 

- 003 

10 

811 

1188 

832 

299 

877 

-014 

801 

960 


304 

1042 

... 

807 

1138 

... 

a ; 11 

808 

1219 

-^21 

833 

291 

902 

... 

298 

086 

-•016 

296 

1070 

-•017 

298 

1102 

-•004 

.S12 

294 

1260 

834 

282 

927 

-•015 

284 

1012 

... 

287 

1098 

-•018 

290 

H 91 



284 

1280 

-•022 

835 

273 

961 

... 

276 

1039 

.... 

278 

1126 

... 

281 

1221 

-•005 

Sl4 

276 

1312 

836 

264 

976 

... 

266 

1066 

-•017 

269 

1153 

-019 

272 

1250 

... 

Sgl5 

260 

1843 

-•023 

837 

255 

1001 

-•016 

267 

1001 


200 

1181 


268 

1270 


16 

257 

1874 


238 

246 

1026 

-•017 

248 

1117 

- 018 

251 

1208 


254 

1308 

-•006 

17 

248 

1404 


269 

237 

1050 

... 

280 

1144 


242 

1236 

-•020 

246 

1338 


18 

288 

1435 

-‘024 

840 

228 

1075 

... 

280 

1170 

... 

233 

1264 


236 

1367 

-•007 

19 

229 

1460 

-•026 

841 

218 

1100 

-•018 

220 

1106 

-•019 

228 

1292 

-’•021 

226 

1896 

-•008 

20 

219 

1497 

842 

209 

1124 


211 

1223 

-•020 

214 

1819 


217 

1426 


21 

210 

1528 


843 

202 

1146 

-•019 

203 

1248 

... 

208 

1348 

-•022 

203 

1450 


22 

204 

1560 

-•026 

244 

198 

1176 

... 

194 

1276 


194 

1877 


194 

A 486 

-•009 

23 

195 

1690 

245 

183 

1208 


184 

1304 

-021 

184 

1406 

-■028 

184 

1514 

... 

24 

185 

1620 

-•027 

846 

178 

1280 

-•020 

174 

1882 

... 

174 

1484 

... 

174 

1644 

-•010 

28 

176 

1649 
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TABLE III.— SUNBISB AND INDIAN TIBHB8TB1AI LONGITUDES 


SAB&E in.-8imriM &om 18* to 88* S. lotitndo-coiit. 





Langf. 



Lonsf. 



Long 



Long. 




Long. 


Lai 

18*’ 

-428'" 

==-•005 

Lat. 


-460^' 

=-•005 

Lat. 

20* 

-476' 

=.-•0066 

Dai 

2r 

+ 800* 

- + •009 


£»t 

88’ 

-•OlO"" 

=-*oor 




of dfty. 



of day. 



of day. 



of day. 




of day, 

%4 § 

«l 

09 

0 <0 
la 

43 0 
*5? 

O K 

C fl 
o**"' 

N 

bD 

. 0 

Q, 0 

Is 

m 

0" 

Total correctn. as 
fraction of a day. 

Satara. 

O 08 

S q 

2i 

o2 
a a 

\A 

§*9 

- a 
Pig 

•*» 

05 ,2 

0 

t * 

2 *0 

Hi 

0) CO 
0^ 
-8 

•S 2 
fl .s 

(29 

§4 

si 

a • 

00 a 
©‘ 

Total correctn aa 
fraction of a day. 

Vasik. 

II 
08 
p p 

li 

d, 0 
©• 0 

** £ 

43 ■ 

BO P 
©"■ 

S&- 

In 

’le 

llh 

1 

1 

•d 

Q 

•W § 

0 £ 

p g 

s 

h 

r-i T? 

P 

^ £ 

^ w 

■ s 

0 

JS dS 

ill 

|la 




AD. 



AD. 



AD. 



AD 




A.D. 




1000- 



1000- 



1000- 



1000- 




1000- 




1400 



1100 



1400 



1400 




1400 

247 

+ 168 - 

-125S 

-•020 

-164- 

1360 

-•022 + 164- 

1462 

-023 

+ 164 -1678 

-•010 

86 

+ 106-. 

1679 

-•028 

248 

153 

1285 

-•021 

154 

1388 

... 

154 

1491 

-024 

164 

1602 

-•oil 

27 

165 

1709 

• t* 

249 

143 

1813 


144 

1416 

- 023 

144 

1620 

... 

144 

1631 


^28 

145 

1789 


250 

138 

1840 

—•022 

IIU 

1444 

... 

184 

1548 

-■025 

184 

1600 

-•013 

^29 

135 

1769 

-029 

251 

128 

1368 

•*. 

124 

1472 

... 

124 

1677 

... 

124 

1690 

*f • 

30 

125 

1798 


252 

118 

1895 

-•023 

lU 

1600 

-•024 

114 

1606 

-026 

114 

1719 

i** 

1 

115 

1828 

•^*080 

253 

108 

1428 


104 

1628 

• •f 

104 

1684 


104 

1748 

-'018 

2 

106 

1858 


254 

93 

1450 


94 

1660 

-025 

04 

1668 

-•027 

94 

1777 

-014 

3 

95 

1888 

-031 

255 

83 

1478 

--024 

84 

1684 


84 

1691 


84 

1806 


4 

85 

1918 

... 

256 

73 

1605 

... 

74 

1612 

-•020 

74 

1720 

... 

74 

1836 


6 

76 

1947 

-•082 

257 

63 

1538 

-•026 

64 

1640 


64 

1748 

-028 

64 

1805 

-•016 

6 

65 

1977 


258 

58 

1560 

*». 

64 

1668 

-'•027 

54 

1777 


54 

1894 

♦». 

7 

55 

2007 

-‘•088 

259 

43 

1588 

- 08G 

44 

1696 

... 

44 

1806 

-029 

44 

1923 

-•016 

8 

44 

2087 


260 

88 

1615 

,,, 

84 

1724 

... 

34 

1884 

... 

84 

1952 

... 

9 

84 

20fi7 

-•084 

261 

28 

1643 

-•027 

24 

1762 

-‘028 

24 

1863 

-•030 

24 

1982 

-•017 

10 

24 

2096 

• •• 

262 

13 

1670 

«•* 

14 

1780 


14 

1891 


14 

2011 

•«. 

11 

14 

2186 


263 

2 

1698 

-•028 

2 

1808 

-•029 

2 

1920 

-•OSl 

2 

2040 

-018 

12 

2 

2166 

-08i 

264 

-10 

1725 

.»« 

-10 

1836 

... 

-10 

1949 

... 

-10 

2069 


IS 

-11 

2186 


265 

20 

1763 


20 

18G4 

• at 

20 

1877 

-•031 

20 

2098 

•*. 

14 

20 

2216 

-•016 

266 

81 ^ 

1780 

... 

32 

1892 

• •a 

82 

2006 

... 

82 

2128 


16 

88 

2241 

... 

267 

40 

1808 


41 

1920 

-•020 

41 

2034 

««• 

41 

2157 

-019 

16 

42 

8275 

•04 

268 

60 

1885 


51 

1948 

... 

51 

2063 


51 

2186 

... 

17 

52 

2805 

• 0t 

269 

60 

1868 

... 

61 

1976 

... 

81 

2092 


61 

2215 

... 

t;l8 

68 

2885 

«9a 

270 

69 

1690 

Mk 

70 

2004 

... 

70 

2120 


70 

2244 

... 

£19 

78 

2865 

fc . 

271 

80 

1918 


81 

2032 

• M 

81 

2149 


81 

2274 


d20 

64 

2894 

-087 

272 

90 

1945 

-•080 

91 

2060 

Ml 

91 

2177 

—088 

91 

2808 


|81 

94 

2424 


278 

100 

1973 

**• 

101 

2088 

... 

101 

2206 


101 

2882 

... 


104 

2454 


274 

102 

2000 

... 

102 

2116 

,,, 

104 

2236 


101 

2360 

-•020 

68 

101 

2484 

M« 

275 

109 

2008 

... 

109 

2123 

... 

108 

2242 

... 

107 

2886 


64 

1(17 

2459 

... 

276 

115 

2015 


116 

2180 

-081 

114 

2249 


114 

2872 


25 

114 

8494 

-080 

277 

128 

2028 


122 

2187 

... 

121 

2255 


120 

2876 

»»« 

26 

120 

2500 

•ii 

278 

129 

2080 


129 

2144 

-082 

128 

2262 


127 

2384 

»!• 

27 

127 

2605 


879 

185 

2088 

-•081 

135 

2151 

... 

184 

2268 

-034 

183 

2389 

... 

28 

188 

3510 

.*• 

280 

148 

2046 

• s* 

142 

2159 


141 

2274 


140 

2895 

... 

29 

140 

2515 

• 99 

881 

149 

2058 

••• 

149 

2166 


148 

2281 

••• 

140 

2401 

... 

80 

146 

2520 

CB* 

282 

156 

2061 


155 

2178 

-•088 

164 

2287 


158 

2407 

• *l 

31 

158 

2626 


883 

162 

2068 


162 

2180 

• 0« 

161 

2294 

... 

169 

2413 

... 

1 

159 

2581 


284 

169 

2076 


169 

2187 

• •• 

168 

2800 


166 

2419 

• »» 

2 

166 

2586 

*•* 

285 

175 

2084 

-•082 

176 

2194 

... 

174 

280G 

... 

172 

2425 

-•021 

8 

172 

2541 

-•039 

286 

182 

2091 


182 

2201 


181 

2818 

-•036 

179 

2431 


4 

179 

2546 


287 

189 

2099 

••• 

189 

2208 

... 

188 

2818 

... 

185 

2487 

... 

6 

186 

2552 


288 

195 

2106 

it« 

195 

2215 

-•034 

194 

2326 

•«. 

192 

2443 


6 

192 

2567 


289 

202 

2114 


202 

2222 

... 

201 

2383 

... 

198 

2448 



198 

2562 


890 

209 

2122 


209 

2230 

... 

208 

2388 

... 

206 

2454 



205 

2667 


291 

215 

2129 

-038 

216 

2237 

... 

214 

2845 

... 

211 

2460 



211 

2672 


892 

223 

2137 

... 

222 

2244 

... 

221 

2361 

- 088 

218 

2466 


JlO 

218 

2678 


293 

229 

2144 

... 

229 

2251 


228 

28.58 

••• 

224 

2472 

••• 

11 

224 

2683 

-’•040 

294 

286 

2152 

.*• 

285 

2268 

... 

234 

2864 


231 

2474 


12 

281 

2588 

• •• 

295 

242 

2160 

... 

242 

2205 

... 

241 

2870 

•«« 

238 

2484 


18 

287 

2598 

*•« 

296 

249 

2167 


249 

2272 

... 

248 

2377 


245 

2490 

-•023 

14 

244 

2508 

-089 

897 

255 

2175 

,, 

265 

2279 

... 

254 

2888 

-’•088 

252 

2496 

*•« 

15 

250 

2004 


298 

262 

2182 

.1. 

262 

2286 

... 

261 

2890 


269 

2502 


16 

867 

2009 

• •• 

299 

289 

2190 

... 

269 

2295 


268 

2896 

»•! 

266 

2508 


17 

268 

2614 


300 

276 

2198 

-•082 

276 

2301 

-•088 

274 

2402 

r»« 

272 

2613 


18 

370 

2619 

301 

283 

2206 

... 

282 

2308 

... 

281 

2409 

• •• 

278 

2619 

-•021 

19 

276 

2624 

-'•088 

302 

290 

2218 

••• 

289 

2316 

... 

288 

2415 

-•084 

284 

2525 


20 

288 

2C80 

• «* 

303 

297 

2220 

•«» 

296 

2822 

... 

294 

2422 

... 

290 

2531 

••• 

21 

289 

2635 

*•* 

304 

804 

2228 

... 

802 

2828 

... 

800 

2428 


297 

2536 

-•020 

22 

296 

2640 

-•087 

305 

307 

2208 

-•081 

806 

2801 

-'03S 

808 

2400 


BOO 

2506 


28 

298 

2609 

aai 
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TABXJB IXI.->8uiixiie fMm IS" to 82° XT. latitiido-H»>n(. 





Long. 


Long. 


Long. 


Long. 




Long. 

- 016" 
- -007 

Kat. 18 

■ 

- 428' 
==-•005 

tat. 19° a0“ =1^6 

lat.ar JXm 


Lat. 82 . 




of day. 


of day 


of day. 


of day. 




of day. 




® hi 

CD ^ 


ca b 


S b 


S b 




• K 



bi) 

eS 

c'o 


fti Cl'S 

bo 

a 

c8 

o'C 


.• . ® 

^ . s'® 



bi} 

s 

Day of 
solar yea 

<0 ID 

11 
f 8 

0 S 
p s 

cr< 

N 

O ai 
- tj 

AS 

2| 

-M ^ 

-®.S 

0 

Total correct 
fraction of a 

Satara. 

Eqn. of time 
ID seconds. 

0*8 trop. lor 
in seconds. 

Total correct 
fraction of a 

Poona. 

Eqn, of time 
in seconds. 

0*8 trop. lo 

in seconds. 

Total correct 
fraction of a 

ZTasik. 

Eqn. of time 
in acconde 

0 o * h 

0. p a ft 

£ ^ 0 .2 w 

CO p 9 bs 

0” fcS- 

(8 

*0 

H 

Eqn of time 
m seconds. 

0 no 
a 

P. S 

0 £ 

* ‘fl’ 

Total correct] 
fraction of a 

Bftroda. 




AD. 


A.D. 


A.D. 


A.D. 




A.D. 




1000- 


1(K)0- 


1000- 


1000- 




1000- 




1400 


1400 


1400 


1400 




1400 

306 

-810 - 

■2178 

- 031 

-30S 

-2275 - 082- 

-306 - 

■2372 -‘034 

-308 

-2177 - 020 

24 

-801 

-2578 

-087 

307 

818 

2152 

• •• 

311 

2268 

309 

2844 - 083 

.306 

2447 

25 

304 

‘i";46 


308 

816 

2127 


3)4 

2221 - 081 

312 

2316 ... 

:i09 

2417 - 019 

26 

307 

2615 

-.•036 

309 

819 

2102 

-'•030 

817 

2194 

815 

2287 

312 

2388 

h27 

528 

310 

2484 

»»« 

310 

822 

2077 


320 

2168 

318 

2269 - 032 

315 

2368 

313 

2453 

..i 

311 

826 

2052 

... 

828 

2141 

321 

2231 ... 

318 

2328 - 018 

g29 

316 

2422 

-035 

312 

828 

2026 

-•029 

320 

2114 - 030 

824 

2208 .. 

321 

2298 

^30 

319 

2890 


313 

831 

20(*1 


.329 

2088 

327 

2175 - 0.31 

324 

2269 

31 

322 

23.59 

... 

314 

834 

1976 


332 

2061 

3,30 

2147 .. 

327 

2239 --Ol? 

1 

82.5 

2328 

-034 

315 

837 

1951 

... 

835 

20.34 - 029 

333 

2119 . 

330 

2209 

2 

328 

2297 

... 

316 

340 

1926 


388 

2008 

,386 

2091 -> 030 

3.33 

2180 

3 

831 

2266 


317 

843 

1900 

-’•028 

3U 

1981 

339 

2003 

336 

2150 -‘OIO 

4 

334 

2224 

-083 

318 

346 

1875 

... 

344 

1954 

342 

2035 ... 

339 

2120 

5 

337 

2208 

... 

319 

349 

1850 


347 

1927 

SI,"; 

2006 

312 

2090 

6 

840 

2172 

••• 

320 

352 

1825 


350 

1901 - 028 

348 

1978 - (^29 

345 

2061 

7 

84^ 

2141 

- 082 

321 

355 

1808 

-'•027 

353 

1874 

851 

I95f> 

34H 

2031 - 015 

8 

8)6 

2110 


322 

868 

1774 

... 

356 

1847 

1^54 

1922 ... 

851 

2001 

9 

349 

2078 

... 

323 

361 

1749 

... 

359 

1821 - 027 

357 

1894 ... 

(61 

1972 

10 

852 

2047 

-’031 

324 

361 

1724 

-•026 

362 

1794 

360 

186i5 - 028 

.357 

1942 - 014 

11 

355 

2016 


325 

867 

1699 


365 

1767 

363 

1838 

360 

1912 

12 

368 

1985 

... 

326 

370 

1674 


368 

1741 - 026 

866 

1810 - 027 

363 

1HH3 -013 

13 

361 

195i 

-030 

327 

373 

1648 

-•025 

371 

1714 --025 

36i) 

1782 . . 

3(6 

1853 

.14 

363 

1922 

- 029 

328 

876 

1623 


.{74 

1687 

372 

17,54 - 026 

369 

1823 - 012 

Ms 

31)5 

1891 

... 

329 

879 

1698 

~’02t 

377 

1660 --021! 

875 

1726 - 025 

37J 

1793 -Oil 

pl6 

367 

I860 

-■028 

330 

382 

1573 

... 

880 

1634 

377 

1697 ... 

373 

1761 

il7 

369 

1829 

-•027 

331 

385 

1548 

-•023 

383 

1607 

879 

1069 --024 

875 

1731 -010 


371 

1798 


332 

388 

J522 

-•022 

885 

1580 -•023 

.381 

1(41 ... 

377 

1704 

19 

373 

1766 

-'026 

333 

8i)l 

1497 


387 

1,554 - 022 

383 

1613 - 023 

.379 

1675 - 009 

20 

876 

1735 

-025 

334 

892 

1472 

-■021 

389 

1527 

385 

1585 ... 

381 

1645 - OOS 

21 

877 

170 1 

... 

335 

805 

1448 


391 

15^0 -*021 

387 

1556 - 022 

383 

1616 

22 

379 

1672 

- 024 

336 

395 

1400 

-•020 

391 

1460 

387 

1,504 -‘021 

3K8 

1,5({2 - («)7 

23 

879 

1616 

- 023 

337 

396 

1351 

• •1 

892 

1400 - 020 

383 

1152 - 020 

381 

1508 - 006 

24 

380 

15()1 


338 

o% 

1303 

-•01!) 

392 

1360 

888 

1100 ... 

8K4 

1451 - 0o5 

25 

380 

l.)05 

-•022 

339 

397 

1255 


393 

1300 - 019 

389 

1348 - 019 

385 

1400 

26 

381 

1419 

- 021 

340 

897 

I'M 

-■018 

393 

1250 - 018 

389 

1290 ... 

385 

1316 

27 

381 

J893 


341 

3i)8 

1158 


394 

1200 

390 

1216 -018 

886 

1293 - 001 

28 

8 H2 

1338 

-•020 

342 

398 

lUO 

-•017 

394 

1150 -017 

390 

1193 - 017 

386 

12.39 -’003 

1 

S82 

1282 

,, 

343 

399 

1026 

-•016 

395 

1100 

391 

1141 

387 

1185 

2 

383 

1226 

-•019 

344 

899 

1013 


395 

1060 - 010 

391 

1089 - 016 

387 

ll.il - 002 

3 

883 

1171 

-•018 

345 

400 

965 

—*015 

390 

1000 

892 

1037 ... 

388 

1077 -‘001 

4 

384 

1115 


346 

400 

917 

.. 

;)96 

950 - 015 

392 

985 - 015 

.388 

1023 

5 

881, 

10.59 

-•017 

347 

401 

868 

- 014 

397 

900 -'OU 

39.3 

983 ... 

389 

969 *000 

6 

3H5 

1004 

-016 

348 

401 

820 

... 

397 

850 

393 

881 - OU 

389 

915 


385 

948 

... 

349 

402 

772 

-•013 

398 

800 - 013 

394 

829 - 013 

390 

861 + 001 

s ® 

386 

892 

- 015 

350 

402 

723 


898 

7M) 

894 

779 . 

390 

807 

^ 3 

386 

836 

-Oil 

351 

‘t03 

675 

-•012 

899 

700 -*012 

895 

726 - 012 

391 

754 +’002 

10 

887 

781 


352 

403 

627 

-•Oil 

399 

650 -‘Oil 

895 

674 ... 

391 

700 

11 

887 

725 

-•013 

353 

404 

579 


400 

600 

396 

622 -’Oil 

392 

616 +’003 

12 

888 

668 


354 

404 

630 

-'•010 

400 

560 -‘OlO 

896 

570 - 010 

892 

692 + -m 

13 

388 

611 

-012 

355 

405 

482 


401 

500 

897 

518 ... 

393 

688 

14 

.389 

658 


356 

406 

484 


401 

450 --009 

397 

466 ... 

393 

481 + 005 

15 

389 

602 

-'•Oil 

357 

406 

885 

-•008 

402 

400 

398 

414 -•009 

394 

43 > 

16 

890 

447 


358 

406 

887 


402 

850 -*008 

898 

362 - *008 

39 1 

870 +'006 

17 

390 

391 

-’•’010 

359 

407 

259 

. »« 

403 

300 -'007 

399 

310 -007 

395 

822 + 007 

18 

891 

335 


360 

407 

240 

-•007 

403 

250 

399 

258 ... 

395 

268 

19 

391 

279 

-•009 

361 

408 

192 

-•006 

404 

200 -•006 

400 

207 

390 

215 +‘008 

20 

892 

224 

-•008 

362 

408 

144 

... 

404 

IfiO 

400 

156 - 006 

896 

161 +009 

21 

392 

168 

-•007 

363 

409 

06 

-•006 

405 

lOO -'005 

401 

103 - *005 

897 

107 

22 

398 

178 


364 

400 

43 


406 

50 --004 

401 

61 -•004 

897 

53 +010 

23 

393 

57 

-•006 

365 

409 

0 

-’■004 

405 

0 

401 

0 ... 

397 

0 +'0U 

24 

393 

0 

-006 


76 
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TABU nX.-«tuirii« feom 13° to 87° V. Utltodt. 





Louf?. 



Long. 



Long. 



Long. 




Long. 


L»t. 83° 

-20" 

--•000 

Lat 

24° 

-876" 

--•010 

Lat. 8S° 

+ 1,730" 
-+•020 

Lat. 26° 

+2,2*4" 

- + •081 

Lat. 87° 

4-1,644' 
-4- *018 




of day 



of day. 



of day. 



of day. 




of day. 




ra 



5 Sj’ 



SS' 



a 




S t 

h 

H 

&A 

m 

W 

0’s trop. long 
in secoads. 

Total correctn. 
fraction of a d 

Indore. 

(D W 

Si 

® 1 

Ui. m 
0 « 

6 a 

K 

9 ® 

S 

a 

o S 

• d 

0”“ 

Total correotn, 
fraction of a d 

Anliilwad. 

© 00 

la 
■*» 0 

d d 
cr*- 

tat 

l-s 

. a 

$ s 

m d 

0‘" 

o'® 

tJ . 

pj 

8.23 

III 

II 

0 

•s| 

0 £ 
M 

Is 

OB d 

0’" 

Total correctn. 
fraction of a d 

Fa-tna 

1 

1 

§1 

if! 

0 2 

d 0 
cr 

tdb 

11 
P. 2 

0 0 
^ S 

9 a 

0'^ 

iU 




AD. 



AD. 



A.D. 



AD. 




A.D. 




1000- 



1000- 



1000- 



1000- 




1000- 




1400 



1400 



1400 



1400 




1400 

1 

-889 

+ 68 

+ 003 

-384 

+ 00 

-*007 

-380 

+62 

+ 028 

-876 

+64 

+ •084 

25 

-372 

+66 

+ •022 

2 

387 

115 


383 

119 

-*oco 

379 

128 

+ •024 

874 

128 

+ -035 

26 

870 

182 

fC23 

3 

386 

178 

+ 004 

381 

179 

... 

877 

185 

+ 025 

373 

192 

+ ‘086 

£27 

368 

198 

4 

m 

230 

+ 006 

380 

238 

-006 

37‘> 

247 

... 

372 

256 

+ •0.37 


867 

264 

f024 

5 

382 

288 

... 

378 

298 

-■004 

374 

308 

+ •026 

370 

319 

+ •038 

|29 

365 

329 

+ •026 

6 

880 

346 

+ ■006 

370 

358 

.. 

372 

370 

+ 027 

868 

388 


3o 

.364 

396 

r026 

7 

870 

403 

+ •007 

374 

417 

-•003 

370 

432 


866 

447 

+ •089 

31 

362 

461 

+•027 

8 

870 

401 


372 

477 

-•002 

308 

494 

+ ’•028 

354 

.511 

+ •040 

1 

369 

627 

9 

374 

618 

+ •008 

870 

536 

-*001 

366 

565 

+ •029 

861 

675 

+ .041 

2 

367 

698 

♦'•028 

10 

372 

670 

+ 0U9 

308 

606 


363 

617 

+ •080 

850 

680 

... 

3 

356 

669 

+ •029 

11 

369 

034 

fOlO 

365 

656 

•tKM) 

361 

679 


367 

703 

+ ■042 

4 

358 

723 

+ •030 

12 

367 

691 

363 

716 


358 

740 

+ •081 

356 

767 

f ‘043 

5 

350 

791 


13 

364 

749 

+ 011 

300 

776 

J‘-001 

356 

802 

+ •082 

85'2 

831 


6 

84H 

857 

+ 031 

14 

362 

800 


357 

834 

+ 002 

353 

804 

+ •038 

349 

895 

+ -044 

7 

345 

923 

+ •082 

16 

369 

864 

+ 012 

355 

691 

+ •003 

350 

925 


847 

968 

+ 045 

8 

342 

988 

+ 083 

16 

356 

922 

+ •013 

352 

964 

... 

348 

987 

+ 034 

344 

1022 

+ •046 

9 

840 

1054 

+ •034 

17 

358 

979 


340 

1013 

♦■•004 

345 

1049 

+ •085 

841 

1086 

+ •047 

10 

388 

1120 

f 035 

18 

350 

1037 

+ •014 

34t; 

107.3 

+ •005 

342 

nil 

i- 036 

838 

1150 

+ 048 

11 

886 

1186 

19 

H6 

1004 

f0l6 

348 

1132 

k006 

338 

1172 

+ •087 

336 

1214 


12 

334 

1252 

+ •086 

20 

348 

1162 

+ -oie 

339 

1192 


336 

1231 


334 

1278 

+ *049 

13 

832 

1318 

f087 

21 

340 

12)0 


335 

1252 

+ •007 

834 

1296 

+ •038 

332 

1342 

+ *060 


830 

1384 


22 

338 

1267 

^’017 

383 

1311 

... 

332 

13.57 


330 

1406 


gl5 

32B 

1450 

+ •038 

23 

330 

1325 

3.31 

1371 

+ •008 

330 

1419 


m 

1470 


,^16 

326 

1616 

24 

334 

1382 

.. 

329 

1430 


328 

1481 

+ 039 

826 

1584 

+ 061 

17 

824 

1582 


26 

332 

U40 

f -018 

320 

1490 

... 

326 

1542 

... 

324 

1507 


18 

822 

1648 

+ •039 

26 

380 

1498 


324 

1560 

+ •009 

324 

1604 

4*040 

822 

1661 

f’052 

19 

820 

1714 

27 

328 

1565 

... 

322 

1609 

„ 

322 

1600 

... 

320 

1725 


20 

818 

1780 

+ •040 

28 

320 

1613 

+ •019 

320 

1009 

+ •010 

330 

1728 

+ 041 

818 

1789 


21 

310 

1846 

29 

324 

10)7 


318 

1728 


318 

1789 


816 

1853 

+ ■058 

22 

814 

1912 

r*04i 

30 

322 

1728 


310 

1788 

•• 

.316 

1862 


814 

1916 


23 

812 

1976 

31 

320 

1762 


314 

1823 

+ •011 

314 

1888 

+ •042 

312 

1954 

+ •054 

24 

810 

2015 

+ 042 

82 

318 

1795 

f020 

312 

1867 


312 

1924 


310 

1932 


25 

.308 

2064 

33 

310 

1827 


3K' 

1892 

+ *012 

310 

1960 

+ •043 

308 

2029 

+ *055 

28 

806 

2094 

+ •048 

84 

314 

1869 

+ •021 

308 

1020 


308 

1997 


306 

2067 

f ’066 

27 

304 

2183 

+ •044 

86 

312 

1892 


.306 

1960 


300 

2082 

+ '044 

.304 

2104 


28 

302 

2172 


36 

310 

1925 

.. 

303 

1995 

+ 013 

304 

2068 


302 

2142 


29 

300 

2211 


87 

307 

1958 

f'022 

301 

2029 

+ -014 

.302 

2104 

+ '045 

299 

2180 

1-057 

30 

297 

2260 

+ *046 

38 

302 

1090 


209 

2064 

... 

297 

2141 


294 

2218 


1 

292 

2290 

89 

290 

2024 

+ '023 

293 

2008 


291 

2176 

4-046 

288 

2256 

+ *058 

2 

286 

2829 

+ •046 

40 

290 

2067 

+ 024 

287 

2132 

+ 016 

286 

2212 


283 

2298 


3 

280 

2868 

41 

284 

2090 

f •» 

282 

2167 


279 . 

224H 


277 

2331 

+ •059 

4 

276 

2407 

+ '047 

42 

278 

2123 

f025 

275 

2201 

+ •010 

278 

2284 

+ ■047 

271 

2868 


5 

269 

2446 

43 

272 

2155 

... 

209 

2235 


267 

2320 


266 

2406 

+ 060 

6 

263 

2486 

+ •048 

44 

206 

2187 

+ *026 

263 

2270 

+ •017 

201 

2366 

+ 048 

259 

2444 


7 

257 

2525 

+ •049 

46 

269 

2220 


267 

2304 


265 

2892 

+ 049 

268 

2481 

+ •061 

8 

251 

2564 

46 

263 

2253 

+ •027 

261 

2339 

+ •018 

249 

2428 


247 

2519 


9 

246 

2603 


47 

240 

2280 

... 

244 

2373 

... 

243 

2464 


m 

2667 

+ •062 

10 

239 

2642 

+ ’•060 

48 

240 

2318 


238 

2407 

f'019 

236 

2600 

+ •060 

284 

2696 



m 

2682 

49 

234 

2352 

+ •028 

232 

2442 


280 

2687 


228 

2632 

f ‘063 


226 

2721 

+ ’•051 

60 

227 

2385 

... 

225 

2476 

... 

228 

2572 

+*a5i 

221 

2670 


13 

220 

2760 

+ •062 

61 

220 

2418 


218 

2411 


217 

2608 


215 

2708 

+ 064 

14 

213 

2799 


62 

214 

2461 


212 

2545 

+ •020 

210 

2644 

+’•062 

208 

2745 


15 

207 

2838 


63 

207 

2463 

+ •029 

205 

2579 

+ 021 

208 

2681 


201 

2788 


18 

200 

2878 


64 

200 

2515 

... 

198 

2014 


197 

2716 


195 

2821 


17 

193 

2917 


66 

163 

2648 

... 

191 

26*18 


190 

2762 


188 

2858 


18 

186 

2966 


66 

180 

2581 

... 

184 

2682 


168 

2788 
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2896 


19 
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2995 


67 
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2614 

... 

177 

2717 
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2824 


174 

2984 

... 

20 
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66 
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... 
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2972 
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69 
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60 
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2712 

.. 
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2982 
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3047 
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23 
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3152 

, 

61 

103 

2744- 

... 

163 

2860 


162 

2968 
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162 

3084 

... 

24 

161 

8192 


62 

159 

2740 

... 

169 

2852 


169 

2965 

• •• 

159 

8082 


25 

168 

8190 
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IiAt. 83° 

-20'' 

:r:-*000. 

Lat. 84° 

-876" 

-010 

Lat. 85° 

+ 1736" 
5 . 3 + *020 

Lat 86 

, +2204" 

+ -081 


Lat 87° 




of day 



of day, 



of day 



of day. 







CO . • 


bi) 

ss- 



C 8 S 

^ w 



“ !;■ 




a 


fee 



j 'O . 


bo 

p*^ 


be 

P '0 



lit 

^ s 


n oD 

^ fS 

CD 00 

C OD 


0 UU* 

0 CQ 


Oi n 

C 00 

z « 

• 

0 •’ 

P to 

< 

of tini< 
second 

trop lo 
second 

Total oorrec 
fraction of 

Xndore. 

n 

^ 0 

o| 

® 'D 

P 

0 , 0 

0 « 

43 (8 

00 .^ 

p 

p 

0 J 

CTJ 

d 

£ ^ 

^ CO 

S V. IB 

8.1 2 
•2 -f! " 

of tint 
second 

^ V 
. R 
<+8 

n* 

-25 

$ 

« 

tut 

C *tJ 

3 p 
^ 0 

0 m 

.S t> 

iS 

‘M'3 

IB 

d 0 

m fi 

0 ’" 

p g 

cr**^ 

« P 

0 "" 

3 

H ^ 

P R 

cr*" 

Ui 

» P 

0 ’ 


c P 
cr— 

P*: 

9 p 

lift 

tS- " 

pf 

M 

a a 
c ^ 





A.D. 
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1000 - 
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63 

-166 + 2735 

+ •029 
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+ •021 

-156 + 2962 

+ •052 

-166 + 8079 

+ •06* 
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-155 f 8189 

64 

151 

2731 
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2844 
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2969 
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3077 
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3187 

66 

143 

2726 
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2840 
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2966 

... 
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8074 
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147 

3180 

66 
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138 

2837 
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2952 
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3072 


29 
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67 
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2718 


126 

2838 
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2949 
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124 

,3070 


30 
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3182 

68 

116 

2713 
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2830 


115 

2946 


115 

3067 

... 

31 

116 

3181 

69 

107 

2709 


106 

2825 


106 

294:1 


100 

3005 


1 

105 

:n79 

70 

98 

2704 

to 

97 

2821 


97 

2940 


97 
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... 
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97 

3178 

71 

88 

2700 


88 

2817 

... 

88 

2937 

... 

88 

3060 

+ •065 

3 

H7 

3170 

72 

79 

2606 


79 

2813 


79 

2934 


79 

3058 


4 

78 

3174 

73 

70 

2691 


70 

2809 
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70 
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70 

3055 


5 

69 
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74 

01 
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.0 
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2S()5 
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00 
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6 

60 
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:a7o 

76 

42 

2678 

■f030 

42 
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88 
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2918 


32 

3046 


9 

32 

:i] 0 « 

78 

24 
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24 
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2916 
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127 
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196 

2837 
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198 

2719 

... 

2 
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2557 

+ •048 
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5 

227 
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+ •016 

236 

2401 
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6 

237 

2711 
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218A 
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246 

2557 


7 

246 

2078 

106 

258 

2158 

t‘024 

254 

2273 

... 

264 

2397 


255 

2624 


8 

256 

2644 

107 

262 

2122 

... 

263 

2242 


268 

2366 

.. 

264 

2492 

+ •059 

9 

205 

201] 

108 

271 

2092 


272 

2211 

+ •015 

278 

2384 

... 

278 

2459 

... 

10 

274 

2.578 

109 

280 

2061 


281 

2180 


282 

2302 

+ 046 

283 

2427 

.. 

11 

283 

2545 

110 

291 

2081 

+ 023 

290 

2149 


291 

2270 


292 

2394 

f *058 

12 

292 

2511 
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1000 - 
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41K 

1404 

131 

454 

1371 

132 
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6.57 
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.561 
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167 
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570 
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89 
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566 

66 
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44 
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22 
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0 
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46 
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69 
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515 
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53.5 
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918 
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550 

816 
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6.52 
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553 
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700 


656 
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557 
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558 
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579 
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531 


.567 
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571 

459 
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435 
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411 

+ •008 

57.1 
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362 
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838 


575 

3M 
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266 
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+ 006 
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•• 

575 
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+ •005 

574 
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,572 

97 


.571 

73 
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49 

+*004 

568 

25 


566 

0 


6(;4 

-26 
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50 

+’•*008 

660 

76 


+ •010 

+ 424 + 

1741 

+ •040 

+ 426 + 

1853 

+ •063 


+ 429 + 

1956 

+ •041 

431 

1708 


433 

1815 


929 

436 

1916 



438 

1673 


440 

1778 

+•052 

*^80 

44,3 

1877 

+ -OiO 

+ -009 

445 

1637 


447 

1740 

... 

31 

450 

1838 


+52 

1601 


454 

1702 


1 

457 

1798 

+ 039 

+ ‘098 

458 

156.5 

+ -039 

460 

106.5 

+ •051 

2 

463 

1759 

... 

464 

1529 


466 

1027 


3 

4b9 

1720 

... 


471 

1493 


473 

1589 

+ 050 

4 
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1081 

... 


477 

1467 

+ -038 

479 

1.552 

... 

5 

482 

1642 

+ •038 
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1421 


485 

1514 


6 

488 

1602 

... 
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1385 
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1476 
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7 
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1563 

+ •037 

+ •006 

495 

1349 
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497 

1438 


8 
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+ •036 

591 

1.314 
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1401 


9 
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1278 

+ •036 
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10 

612 

1446 
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+ 005 
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11 
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.. 
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12 
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+ •*047 

13 

5‘27 

1328 

1 *036 
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24 
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+•031 

+ •001 

655 

7.33 
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707 

+ •031 
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302 
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583 
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579 
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282 

... 

13 

587 
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236 

+ •026 

.583 

254 


14 

687 

272 

+ •024 

-•004 

679 

209 


683 

226 

+ *037 

15 

587 

•241 

... 

679 

183 


683 

198 


16 

687 

211 



578 

157 


582 

109 

+ •036 

17 

686 

181 

+ •028 

-’•005 

677 

1.31 

+‘•025 

581 

141 

... 

18 

585 

151 

... 

576 

106 


580 

113 


19 

684 

121 

... 


67.5 

78 


679 

85 

+ •035 

20 

583 

90 

+ •022 


57.3 

52 

+’•’024 

577 

67 

... 

21 

581 

60 

... 

-•COO 

,572 

26 


676 

29 

.. 

22 

580 
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TABXiB III.~8iinviae from 83* to 87* latitade-*«ont. 


Lat. 88* 


Long. 

- 20 * 
= - 000 
of day. 


Lab 84 


Long:. 
-876* 
= 1 - '010 
of day. 


Lab 85 


Lon)(, 
+ 1,786* 
= + ’020 
of day. 


Lat. 86 


LoriR. 

+ 2,261* 
r + -081 

of day. 


Lab 87* 


Lonif. 

+ 1,644* 
— + '018 
of day. 



til 



go d 
0 


O <D 

.§« 
4* 0 

•sS 


be 

a . 

O OB 

r-4 ItJ 

P (D 


C9 

a 



®f5 

0 *0 

a 


fl 2 
cr**" 


60 

a 

. fl 
§•8 
N S 

® H 

0’ 


®45 

a ^ 


u . 

2 * 



5 

bfl 

fl 

H 


^ *0 

-g 


bo 

p « 

0*5 

a 

Cm 0 

P P 


69 **"> 

<e 

•*» di 
0 * 
® *0 
t ® 


306 

-297-2678 

A.D. 

1000- 

1400. 

-•031 

307 

300 

2646 


308 

303 

2613 

-•030 

309 

305 

2580 


310 

308 

2547 

-’•629 

311 

311 

2514 

312 

314 

2482 

-•*028 

313 

316 

2449 

314 

810 

2416 

... 

315 

322 

2388 

... 

316 

825 

2350 

-027 

317 

827 

2318 

... 

318 

330 

2285 

... 

319 

888 

2252 

-•020 

380 

386 

2219 

... 

381 

388 

2196 

... 

382 

341 

2164 

-•026 

383 

344 

2121 

... 

324 

347 

20vS8 

... 

385 

349 

2055 

-•024 

386 

362 

2022 

-•023 

387 

855 

1990 

... 

388 

868 

1967 

-•022 

329 

860 

1024 

-•’021 

330 

368 

1891 

331 

366 

1858 

-•020 

332 

369 

1826 

-•019 

333 

371 

1798 

.. 

334 

374 

1760 

-018 

335 

376 

1728 

-017 

336 

376 

1670 


337 

377 

1618 

-•016 

338 

877 

1555 

-•015 

339 

878 

1498 

340 

378 

1440 

-•014 

341 

379 

1382 

-018 

342 

379 

1825 

343 

380 

1267 

-012 

344 

380 

1210 

-•on 

345 

381 

1152 

*«• 

346 

881 

1094 

-•010 

347 

382 

a037 

-•009 

348 

382 

979 

349 

383 

922 

-•008 

350 

883 

864 

-•007 

351 

384 

806 


352 

384 

749 

353 

385 

691 

I 

1 

354 

335 

634 

... 

355 

386 

676 

-*004 

356 

886 

618 

-•003 

357 

387 

46L 

... 

358 

387 

403 

-002 

359 

388 

346 


360 

888 

288 

-•001 

361 

889 

230 

... 

368 

889 

17S 

•000 

368 

390 

116 

+ 001 

364 

390 

68 

... 

365 

891 

0 

4*002 


A.O. 

lOOO- 

im . 


-295- 

■2787 

-•042 

-293- 

.2896 

297 

2768 

... 

295 

3860 

300 

2718 

- 041 

298 

2824 

802 


• •• 

300 

2788 

305 

2650 


,80.3 

2762 

307 

2616 

- 040 

305 

2716 

810 

2581 


308 

2680 

312 

2548 

-•039 

810 

2644 

315 

2612 


813 

2608 

317 

2478 


316 

2572 

820 

2443 

-•038 

318 

2686 

822 

2409 

,, 

820 

2500 

825 

2374 

-•037 

323 

2464 

327 

2340 

, , 

825 

2438 

830 

2306 

... 

828 

2392 

832 

2271 

_0»6 

380 

2356 

885 

2337 


883 

2320 

387 

2302 

-•036 

385 

2284 

840 

2(68 

... 

888 

2248 

842 

2134 

-•084 

840 

2212 

845 

2099 


348 

2176 

847 

2066 

... 

845 

2140 

350 

2080 

... 

848 

2104 

363 

1998 

-082 

.150 

2068 

856 

1962 

-•031 

858 

2032 

369 

1927 


355 

1996 

362 

1893 

-•030 

868 

1960 

865 

1858 

-029 

861 

1934 

368 

1824 

•• 

864 

1888 

871 

1788 

-•028 

867 

1853 

871 

1728 

-•027 

367 

1790 

872 

lf69 


868 

1729 

372 

1609 

-026 

368 

1667 

878 

1560 

-•025 

369 

1605 

873 

1490 

-024 

369 

1543 

374 

1430 


870 

1482 

874 

1371 

-•028 

870 

1420 

876 

1811 

-•032 

371 

1358 

375 

1252 

... 

371 

1207 

376 

1193 

-•021 

872 

1285 

876 

1133 

-OdJO 

873 

1173 

877 

1073 


373 

1112 

377 

1013 

-’•019 

373 

1050 

878 

951 

- 018 

374 

988 

378 

894 


374 

926 

379 

834 

-•017 

875 

86r> 

379 

775 

-•016 

875 

803 

380 

716 

-*015 

870 

741 

380 

656 

... 

376 

670 

881 

596 

-•014 

377 

618 

381 

536 

-•013 

877 

556 

382 

477 


378 

495 

882 

417 

- 012 

878 

438 

383 

358 

-'Oil 

379 

871 

883 

298 


379 

809 

884 

238 

- 010 

880 

248 

384 

179 

-•009 

880 

186 

385 

119 

... 

381 

125 

885 

60 

-008 

381 

68 

886 

0 


382 

0 


A.D. 



AD. 

lOUO- 



lOOo- 

1400. 



1400. 

- 013 

-290- 

•3()09 

-•003 

- 013 

292 

2971 

-•002 


295 

2933 


... 

297 

2895 

-^)01 


300 

2858 


-•Oil 

803 

2820 

... 


806 

2782 

... 

-•010 

307 

2745 

... 


810 

2707 

•000 

-'m 

312 

2669 

... 


815 

2632 

+ •001 


817 

2584 


-’•008 

320 

2556 

+ •002 


332 

2618 

... 

-•007 

325 

2481 

... 

... 

827 

2443 

+ •003 

-•006 

880 

2405 

... 


8S2 

2868 

+ •004 

... 

835 

2880 


-’•*006 

837 

2292 

+*•*006 


340 

2255 


-’•004 

842 

2217 

+ •006 

-•008 

345 

2179 

+ •007 


847 

2141 

+ •008 

-•002 

860 

2104 


-•001 

862 

2066 

+ 009 


355 

2928 

+ •010 

000 

367 

1991 

+ Oil 

+ •001 

360 

1953 

... 

+ •002 

363 

1916 

+ •012 


863 

1852 

+ •018 

+ •003 

861 

1788 

+ 014 

+ •004 

304 

1724 

... 

f *005 

36) 

1060 

+ ■016 


805 

1590 

+ 016 

+ *006 

306 

1533 

+ •017 

+ •007 

860 

1469 


+ •008 

367 

1405 

+ 018 


867 

1341 

+ •010 

+ •009 

868 

1277 

+ ■020 

.. 

368 

1213 

... 

+ 010 

309 

1149 

+ •021 

+ Oil 

869 

1086 

+ •022 

+ •012 

370 

1021 

+ 023 


37u 

967 


+ •*018 

871 

894 

+ •024 

+ 014 

871 

829 

+ •025 

+ •016 

372 

760 

... 

... 

372 

702 

+ •026 

+ •016 

378 

638 

+ •027 

+ 017 

878 

574 

+ •028 


874 

610 

... 

+ •018 

874 

446 

+ •029 

+ •019 

876 

382 

+ 030 

+ •020 

875 

818 

+ •031 


876 

255 

... 

+ •621 

376 

191 

+ 032 

+ •022 

377 

127 

+ 038 


877 

64 

... 


378 

0 

+ 084 


A.D. 

KHiO- 

14.00. 


24 - 

288- 

■3IU 

-017 

25 

290 

3074 

- 010 

28 

293 

30.t5 

... 

k27 

295 

2996 

-•016 

^28 

298 

2957 

- 014 

g29 

800 

2918 


ASO 

803 

2878 

-013 

31 

305 

2839 

... 

1 

3()H 

3800 


2 

310 

2701 


3 

313 

2722 

-•012 

4 

815 

2682 

-*ou 

5 

818 

2648 


6 

M20 

y604 

-*010 

7 

823 

2665 


8 

325 

2586 

-009 

9 

328 

2486 


10 

830 

2447 

«.♦ 

11 

888 

240K 

-•008 

12 

335 

2369 

-•007 

13 

338 

2330 


14 

840 

2290 

-•006 

15 

848 

2251 

tf* 

k16 

315 

2212 


gl7 

848 

2173 

- 005 


850 

2134 

-•004 

®19 

358 

2094 

... 

<^20 

365 

2u66 

-•008 

21 

857 

2016 

-•002 

22 

859 

1978 

-•001 

23 

869 

1910 


24 

860 

1844 

•iioo 

25 

360 

1779 

+ 001 

28 

861 

1712 

+ •002 

27 

861 

1646 

+ *008 

28 

362 

1581 

ft* 

1 

882 

1515 

+ •004 

2 

di;3 

1449 

+ •005 

3 

363 

1888 

+ •006 

4 

864 

1817 


5 

3(i4 

1251 

+ •007 

8 

365 

1185 

+ 008 

7 

865 

1119 

+ 009 

8 

S6() 

1068 

• •• 

9 

860 

9s7 

+ •010 


867 

922 

+ 011 

111 

867 

856 

+ 012 

tSi2 

368 

790 


^13 

868 

724 

+ 013 

14 

869 

653 

+ ‘014 

15 

80!i 

592 

+ •015 

16 

370 

520 

+ •016 

17 

871) 

400 

+ •017 

18 

871 

394 


19 

871 

328 

+ 018 

20 

872 

263 

+ ■019 

21 

372 

197 


22 

878 

131 

+ 020 

23 

878 

65 

+ *021 

24 

374 

0 

... 



304 


TABLE III SUNBI8K AND INDIAN TBEKK8TEIAL LONOITUDBS 


TABLE in- Sanriie from S8° to 38° V, latitado. 





LoTI(r 



Long. 



Lonfs:. 



Long. 




Long. 


Lat.28° , 

+ 460'^ 

= + 005 

]jai2r , 

+ 852°’ 

= +-l)04 

Lat30° , 

+ 162'' 

= +^002 

Lat31° ^ 

f 882" 

= +-004 


Lat.d2° 

- 848' 




of day. 



of d»y. 



of day. 


of day. 




of day, 







■* S' 



8 ^ 



s 




Si* 

u 

m d 


to . 

0 -S 

r-H 0 

Total oorrectn. 
fraction of a ds 

Katlmra. 

CD OD 

|c 

bi) 

A m 

0 V 

a 

C'O 

K 

C) OD 

.§'§ 

a • 

B 

t ^ 

gOd 

2 

§ « 

* S 

43 dS 

go 

S 

Si 

to . 

p'® 

B p 

£ 0 + 

d ^ 
&£ 

0 

w 

'Z 0 

*0 ^ 

0 tc 

P fl 

r 

u . 

(•)’" 

0 

0 1 

P B 
cr*«- 

9-8 

0) 

M m 

4» 

x C 

Total oor 
fraction 

JDeUiL 

" 8 

0 g 

p p 

Sg 

a P 

©*" 

Total cor 
fraction 

Fati&l 

4» 0 

oI , 

■ 

0*8 

S Sd 
* 0 

©’" 

Total cor 
fraction 

Slmlst. 

d 

*6 

a 

H 

Eqn of ti 
in seco 

n 

Is ft 

ft B 

©*" 

Total c^i 
fraction 




A.D. 



AJJ. 



AD. 



AJ). 




A.D. 




1000— 



1000— 



lOOO— 



lOOO- 




1000- 




140q; 



UOO. 



1100. 



1400. 




1400. 

1 

-ae7 

+ 68 

+ •009 

~-862 

f 70 

+ •009 

-367 

+ 72 

+ ■007 

-363 

+ 75 

+ •000 

25 

—348 

+77 

+ •002 

2 

864 

136 

+ •010 

360 

140 

+ •010 

856 

145 

+ •008 

861 

149 

+ •010 

26 

346 

164 

+ •003 

3 

8^8 

204 

+ •011 

859 

210 

+ •011 

854 

217 

+ •009 

350 

224 

+ •011 

+5 27 

845 

230 

+ •004 

4 

8(12 

272 

+ 012 

858 

280 

... 

853 

290 

+ 010 

348 

298 

+ C12 


844 

307 

+ •006 

6 

800 

841 

,,, 

856 

851 

+ •012 

861 

362 

+ •011 

347 

878 

+ •018 

iS29 

842 

384 

t’006 

6 

850 

400 

+ 018 

854 

421 

+ •013 

849 

434 

... 

846 

447 


30 

340 

461 

... 

7 

857 

477 

+ •014 

8n2 

491 

+ •014 

848 

6(i7 

+ •012 

343 

522 

+ •014 

31 

839 

538 

+ •007 

8 

865 

546 

+ •016 

861 

661 

+ •015 

346 

680 

+ •013 

341 

.506 

+ •016 

1 

887 

614 

+ •008 

9 

868 

613 


848 

631 


844 

652 

+ -C14 

339 

671 

+ 016 

2 

385 

691 

+ •009 

10 

351 

681 

+’•016 

846 

701 

+‘•016 

842 

724 

+ 016 

887 

746 

+ ■017 

3 

888 

788 

+ ■010* 

11 

m 

749 

+ •017 

m 

771 

+ •017 

889 

796 

+ •016 

885 

820 

+ •018 

4 

380 

845 

+ •011 

12 

840 

H17 

+ •018 

842 

841 


8.37 

869 

... 

888 

894 

+ •019 

5 

828 

922 

+ 012 

13 

844 

886 

+ •019 

389 

911 

+’•018 

335 

941 

•^*017 

881 

969 

+ •020 

6 

826 

998 

+ •018 

14 

841 

053 

+ •080 

887 

981 

+ •019 

332 

1014 

+ •018 

328 

1043 


7 

824 

1076 


15 

388 

1022 

+ •021 

834 

1051 

+ •020 

329 

1086 

+ •019 

826 

1118 

+ •021 

8 

821 

1152 

+ •014 

16 

835 

1000 

+ •022 

881 

1122 

+ •021 

827 

1158 

+ 020 

823 

1102 

+ 022 

9 

818 

1220 

+ •016 

17 

888 

1168 


828 

1192 

+ •022 

324 

1231 

+ *021 

820 

1267 

+ •028 

10 

816 

1306 

+ 016 

18 

830 

1226 

+ ’C23 

824 

1262 

+ •028 

822 

1308 

... 

818 

1841 

+ 024 

11 

814 

1882 

+ •017 

19 

827 

1294 

+ •024 

822 

1832 

+ •024 

320 

1376 

+ •022 

816 

1416 

+ •026 

12 

812 

1459 

+ •018 

20 

826 

1862 

... 

320 

1402 

... 

818 

144S 

+ •028 

314 

1490 

+ 026 

13 

810 

1536 

+ •010 

21 

328 

1430 

+ •025 

818 

1472 

+ •026 

816 

1620 

... 

312 

16G6 


14 

808 

1618 


22 

821 

1498 


816 

1642 

... 

814 

1598 

+ ’•024 

810 

1689 

+ ■027 

16 

806 

1090 

+ •020 

23 

819 

1666 

+ •026 

814 

1612 

+ 026 

812 

1665 

... 

808 

1714 

• ft* 

16 

804 

1768 

+ •021 

24 

817 

1084 


812 

1682 


810 

1788 

+ 026 

800 

1788 

+ •028 

17 

802 

1843 

• t* 

25 

816 

1708 

+ 027 

810 

1752 

+ ■027 

308 

mo 

... 

304 

1868 

... 

18 

800 

1920 

+ •022 

26 

818 

1771 


308 

1822 

... 

806 

1882 

+ •026 

8(»2 

1987 

+ •029 

.?19 

S.20 

298 

1997 

... 

27 

811 

1889 

+ •028 

806 

1898 

+ •028 

304 

1956 


800 

2012 

+ •030 

296 

2074 

+ '0S» 

28 

809 

11K)7 


804 

19^8 

+ •029 

802 

2027 

+ •027 

298 

2086 

... 

◄ 21 

294 

2160 


29 

807 

1975 

+’*029 

802 

2083 


aSOO 

2099 

+ •028 

296 

2161 

+ •081 

22 

292 

2227 

+ •084 

30 

806 

2044 

.M 

300 

2104 

+ •080 

298 

2172 

+ •029 

204 

2236 

+ •082 

23 

200 

2304 

+m 

31 

808 

2085 

+ •080 

298 

2147 


296 

2216 


292 

2268 


24 

288 

2362 


32 

801 

2126 

+ •031 

298 

2189 

+*•081 

294 

2261 

+’•030 

290 

2829 

+ •*033 

26 

286 

2401 

+ ii26 

33 

299 

2167 


294 

2282 


292 

2805 


288 

2378 


26 

284 

2449 

•ft* 

34 

207 

2208 

+ 0-82 

292 

2275 

+ •082 

290 

2850 

+ •031 

286 

2422 

+ •034 

27 

282 

2498 

+•027 

35 

295 

2248 

.. 

290 

2817 


286 

2894 

... 

284 

2469 

... 

28 

280 

2546 

• •ft 

36 

298 

2289 

+ •088 

288 

2860 

+ •038 

286 

2439 

+ •082 

282 

2616 

+ •085 

29 

278 

2595 

+ •028 

37 

291 

2880 


286 

2408 

... 

284 

2483 

... 

280 

2562 

... 

30 

276 

2643 

+ 020 

38 

289 

2871 

• •• 

284 

2446 

+ •084 

282 

2528 

+ •033 

278 

2609 

+ 086 

1 

274 

2692 

••ft 

39 

284 

2412 

+ •084 

281 

2488 

... 

278 

2672 

... 

276 

2665 


2 

272 

2740 

+•03(1 

40 

2'78 

2453 

... 

275 

2531 

+ •036 

278 

2617 

+ 084 

270 

2702 

+ 087 

3 

267 

2789 

... 

41 

273 

2494 

+ •086 

270 

2674 


267 

2661 

... 

264 

2749 

+ 088 

4 

262 

2887 

+ •081 

42 

266 

2636 

... 

264 

2616 

+'•088 

201 

2708 

+ •086 

258 

2796 


6 

266 

2886 

+ -08» 

43 

261 

2676 

+ •036 

258 

2659 

• ft* 

266 

2760 

+ •086 

263 

2S42 

+‘•089 

6 

260 

2934 

1*. 

44 

255 

2617 

+•087 

252 

2702 

+ •087 

250 

2796 


247 

2888 

+ •040 

7 

245 

2988 

+ •088 

45 

210 

2657 

... 

246 

2744 

... 

244 

2889 

+‘•087 

241 

2986 


8 

289 

8081 

... 

46 

248 

2698 

+ •088 

241 

2787 

+ *088 

288 

2884 


236 

2982 

+’•041 

9 

283 

8080 

+ *084 

47 

237 

2789 

... 

234 

2830 

+ 089 

232 

2928 

+ •088 

229 

3028 

... 

10 

227 

8128 

+ 086 

48 

281 

2780 

+ •089 

228 

2878 


226 

2978 


223 

3076 

+ •042 

11 

221 

3177 

+•086 

49 

224 

2821 

+ •040 

222 

2915 

+ •040 

220 

3017 

+ •039 

217 

8121 

+ •048 

12 

215 

3226 

... 

50 

218 

2862 

... 

216 

2958 

... 

214 

8062 

+ •040 

211 

8168 

... 


209 

8274 

+•087 

51 

211 

2908 

+ •041 

209 

30t)l 

+ •041 

207 

8106 

+ •041 

205 

8216 

+ •044 

^4 

203 

8322 


52 

206 

2944 


208 

8043 

• *i 

201 

8161 

•ft. 

190 

8261 

*§• 

16 

197 

3871 

+'■088 

53 

198 

2986 

... 

196 

8086 


194 

3196 


192 

8808 


18 

190 

3419 


54 

192 

8026 

... 
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TABLE UI.<-8uuiae from 28^ to 32' V. latitude -amt. 
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TABUS III.-8unii«« from 28° to 32° V. Utitude-eont. 
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689 

88 


694 

87 

+ 

‘003 

698 

38 

f 007 

22 

603 

40 



183 

684 

0 

i*a 

688 

0 

»»# 

698 

0 


... 

598 

0 

... 

23 

608 

0 

- 

•002 

184 

662 

.-88 


686 

-35 

+ *006 

691 

-88 

+ 

004 

696 

-40 

+ ooe 

24 

601 

- 42 


... 

185 

580 

67 

+ -ooe 

584 

71 

• «» 

689 

76 


... 

694 

80 


25 

599 

84 

- 

•008 

186 

678 

100 

... 

582 

106 

+ -006 

687 

113 

+ 

•008 

692 

120 

+ ’’bos 

26 

597 

120 
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TABLE IXI.-»8iuiriae from 28'’ to 32’ V. latitudo -cont. 





Long. 



Long. 



Long. 



Long. 




Long. 


Lat 

.28^ 

+ 480" 
= + ’005 

Lat 

a 29” 

+ 862" 

= + *004 

Lat.i 

SO” 

+ 152^ 

=r+ *002 

Lat. 

3r 

’K 382" 

= + ‘004 


Lat. 32” 

- 348" 
= - 004 




of day. 



of day. 



of day. 



of day. 




of day. 




3 ^ 



tr 

^ ? 










SS' 

'ft ® 
o ^ 

e B 
.§■? 

be . 

i2 
o *v 
a 

o'® 

© ®‘ 

.§ ^ 

be 

« n 

b 2 'tj 

d 

a 

o 

u. 

4- ec 

a'g 

bib . 

p « 

O *0 
fl 

o"® 

* ef 

£ 0 es 

® 4S 
.g fl 

be 

R . 

0 «a 
no 

d ® 

o’® 

■S.2 

go 

i 

© ID 

1 R 

bo . 
fl • 

r2 ^ 

p 

® “ 

C 0 • 


:8 
o J 

ag 

0 4, 

» 

fll 

O 13 

*H g 

0 CD 

S <D 

^ a * 

III 

8 

'o S! 

to 

d § 

O gtf 

'^•13 

ns c TT 

8 

$ 

£i 
■«> ^ 

Hi 

-a 0 S 

•S 

tm 

f 8 

c 8 

a § 

1 i 

til 

•all's 

(0 

Q (3 

'oD d 

S Sm 

P R 

w p 

5 s * 

C R 

ffl 5 

B cBjf 

a S 

tt R 

^ 2:3 

ff 

P B 

» s 



Ed 

0‘ 


r 

0"" 

h 

cr - 
W 

(•> 


cr*- 

W 

0*'^ 

^ itu 

H 

©a- 

M 

0 

oi:H 

h 




AD. 



AD. 



A.D. 



A.D. 




AD. 




im- 



1000- 



KXX) 



1000— 




1000- 




1400. 



uoo. 



MOO. 



1400 




1400. 


187+576 

-183 

+ ‘005 + 

580 

-142 

.f ‘006 

+ 6S5 

-151 

4 -ooa 

+ 590 

-100 

4. ‘006 

27 

+ 505 

-168 

- ‘004 

188 

573 

106 


677 

177 


582 

188 


687 

199 

F 004 

P. 28 

592 

210 


189 

570 

200 


674 

213 

4 004 

679 

226 

4- '002 

581 

289 


S 29 

589 

253 

- *006 

190 

507 

233 

+ ”604 

571 

2 18 

... 

576 

264 


581 

279 

+ *008 

30 

586 

296 


191 

504 

266 


568 

284 

+ *003 

673 

302 

4- -001 

578 

319 


1 

583 

387 

- *006 

192 

561 

JJOO 


665 

319 


570 

33{) 

.. 

67.5 

359 

f 002 

2 

680 

879 


193 

557 

338 


661 

855 


666 

377 

•000 

571 

399 


3 

576 

421 


194 

654 

360 


658 

390 

+ *002 

668 

416 


56H 

439 


4 

578 

108 

- 'C07 

195 

560 

400 

+ *003 

564 

426 


559 

452 

- *001 

564 

479 

^ "ooi 

5 

569 

505 


196 

546 

483 


550 

461 

+ *001 

556 

490 


660 

619 


6 

565 

517 

- -’OOB 

197 

542 

4(;(5 


540 

497 


661 

528 

- *002 

566 

559 

•000 

7 

561 

58i^ 

- *009 

198 

638 

499 

+ *002 

542 

632 


647 

665 


552 

698 

- *001 

8 

557 

631 


199 

534 

538 


688 

668 

•000 

543 

603 

- *008 

648 

638 


9 

553 

674 

- ‘010 

200 

629 

506 

+ -001 

588 

003 


638 

641 


543 

678 

... 

10 

648 

716 

... 

201 

524 

569 


628 

039 

- -ooi 

6.33 

679 

- *004 

588 

718 

- *002 

11 

543 

758 

- 'on 

202 

520 

633 

•000 

524 

674 

- *002 

629 

716 


534 

768 

- '00.3 

12 

539 

800 


203 

616 

060 


519 

710 

>»« 

624 

754 

- *005 

529 

798 


u 13 

534 

842 

- 012 

204 

609 

699 

- ’ *001 

513 

745 

- *003 

618 

792 


523 

888 

- '004 

i 14 

528 

884 


205 

504 

733 


608 

781 


513 

829 

- *006 

618 

87S 

- *005 

B 15 

523 

920 

- *013 

206 

499 

700 

- •602 

603 

810 

- *004 

.508 

HG7 


613 

918 


CD 16 

518 

908 

- 014 

207 

495 

799 


409 

852 


604 

903 

- *007 

509 

968 

- '006 

17 

614 

1010 

- 015 

208 

489 

882 

- -003 

493 

887 

- ’*’005 

498 

942 


508 

997 


18 

508 

1062 


209 

483 

800 


487 

928 


4u2 

980 

-’•008 

497 

1037 

- 007 

19 

502 

1095 

- *016 

210 

477 

899 

- *004 

481 

958 


486 

1018 

, 

491 

1077 


20 

496 

1137 


211 

471 

982 

- ’005 

477 

994 

- *006 

480 

1056 

- 009 

485 

1117 

- *008 

21 

490 

1179 

- 017 

212 

468 

960 

.#» 

473 

1029 

- ‘007 

474 

1093 

- *010 

479 

1157 

- 009 

22 

483 

l‘2il 


213 

465 

1000 

- *006 

409 

1064 


478 

1132 


478 

U96 

- *010 

23 

481 

1264 

- 018 

214 

462 

1041 

a 

406 

1107 

- *008 

46)7 

1177 

•Oil 

471 

1213 

- -Oil 

24 

474 

J3ia 

- 019 

215 

455 

1082 

- *007 

458 

1160 

... 

460 

1221 

- *012 

464 

1290 


25 

407 

1362 

- *020 

216 

448 

1123 


451 

1192 

- 009 

453 

1266 


457 

1836 

- ’012 

26 

460 

1410 


217 

441 

1164 


444 

1235 


446 

1311 

- '013 

450 

1388 

- 013 

27 

453 

1459 

- '021 

218 

434 

1204 

- *008 

437 

1278 

- *610 

439 

1355 

- -014 

443 

i430 

... 

28 

446 

1608 


219 

426 

1245 


429 

1321 

- *011 

431 

1100 

... 

435 

1477 

- Oil. 

29 

438 

1557 

- *022 

220 

419 

1286 

- *009 

422 

1304 


424 

M45 

- *015 

428 

1524 


30 

431 

1606 

- 023 

221 

411 

1827 


414 

1406 

- *‘012 

416 

1490 

... 

420 

1570 

- *’015 

31 

423 

1664 

*024 

222 

403 

1308 

- *010 

406 

1449 


408 

1534 

- '016 

412 

1617 

- -016 

1 

415 

1708 

... 

223 

895 

1409 

- 1)11 

398 

1492 

- 013 

400 

1679 

- 017 

404 

1664 


2 

407 

1752 

- '(126 

224 

887 

1450 

- 012 

390 

1635 


392 

1624 


39(; 

1711 

- 017 

3 

399 

1801 

- ■02« 

225 

370 

uei 


382 

1678 

- *014 

884 

1668 

- 018 

388 

1758 

- '018 

4 

391 

1850 

• •• 

226 

371 

1582 

- *613 

374 

1020 

- *016 

376 

1713 


380 

1804 


5 

383 

1898 

- *027 

227 

862 

1573 


365 

1668 


367 

1758 

- -019 

371 

1851 

- *019 

6 

374 

1947 


228 

854 

1013 

- ‘‘m 

357 

1708 

- 016 

369 

1802 

... 

363 

1898 

- 020 

7 

366 

1996 

- mI28 

229 

845 

1664 


348 

1749 

- *017 

360 

1847 

- *020 

854 

1945 


8 

357 

2046 

- -029 

230 

886 

1696 

- di6 

839 

1792 


.341 

1892 

- 021 

345 

vm 

- *021 

9 

:i4& 

2094 

- -030 

231 

827 

1786 


380 

1884 

- '018 

332 

1937 

... 

330 

2088 

... 

M 10 

389 

2142 


232 

318 

1777 

- *010 

321 

1877 


823 

1981 

- '022 

327 

2085 

- '022 

£ 11 

330 

2191 

- ’•’(isi 

233 

809 

1818 

- ‘017 

312 

1920 

- 019 

314 

2020 

- '023 

818 

2132 

- '023 

B 12 

321 

224(/ 


234 

299 

1859 


802 

1963 

- 020 

804 

2071 


3o8 

2179 


! 13 

81) 

22B9 

- *082 

235 

290 

1900 

- ’‘018 

203 

2006 


295 

2115 

-”024 

299 

22m 

- 024 

» 14 

302 

2388 

- 038 

236 

281 

19U 


284 

2018 

- *021 

2H() 

2160 

... 

2oO 

2272 


15 

293 

2880 


237 

272 

1982 

- *019 

276 

2091 


277 

2205 

- *025 

281 

2319 

- *025 

16 

284 

2436 


238 

262 

2022 

- *020 

265 

2184 

- •622 

287 

2240 

- *026 

271 

280t) 

- *026 

17 

274 

2481 

- ”634 

239 

252 

2063 


256 

2177 


•257 

2294 


261 

2413 

... 

18 

204 

2633 


240 

243 

2104 


246 

2220 

- *028 

248 

2389 

... 

252 

2460 

... 

19 

255 

2:4i2 

•“ *086 

241 

238 

2145 

- "621 

286 

2262 


238 

2384 

- *027 

242 

2606 

- 027 

20 

244 

2680 

... 

242 

223 

2186 

- -022 

226 

2805 

- •024 

228 

2428 

- 028 

232 

2563 

- *028 

21 

234 

2679 

- .086 

243 

207 

2228 

... 

208 

2848 

«•« 

208 

2472 


209 

2600 


22 

210 

2728 

- .037 

844 

198 

2262 

... 

199 

2388 

- *026 

199 

2607 


200 

2638 

- •029 

23 

201 

2705 

- 088 

245 

188 

2266 

- -028 

189 

2417 

- '026 

189 

2648 

- -029 

190 

2672 


24 

191 

2802 

• •• 

246 

178 

2380 

- *034 

179 

2452 


179 

2578 

- *030 

180 

2709 

- 'm 

25 

181 

2889 

- *089 
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TABLE XllioSanriao from 28” to 32” H. latitude- co»t. 





Long 



Long. 



Lonjr. 



Lonp:. 




Loniif. 


Lat. 28 

+ 460* 

= + 'OOB 

Lat 

29 

+ 852" 

= + 004 

Lat 30 

+ 152" 

r:3+ *002 

Lat 31 

+ .332" 

= + ’004 


Xat. 32 

-848" 
==- *004 


* 


of day. 



of day. 



of day. 



of day 




cf day. 







* 



* a 



CO ,• 

^ e? 




8 ^ 

^ cS 

(4 


ti) . 



tie 

a . 

0*0 


ti) . 

d'^ 



d'® 



. 

flHS 



(3 M3 

o »d 
— “ Q 

Total correct 
fraction of a 

Matliara. 

s *■ 
.§■2 

0 ® 
ft) 
fl 

g ^ 

QJ 

C 0 

O on 

P to 

o V 
c 

1 0 « 

0) a 

S 'tJ 


i 

(D ui 

Bli 

a 90 

si 

k; 

w 

'jui SI 
^ 0 

^.S 

trop. 
in secoi 

Egn, of ti 
in secoi 

fx, 0 

ss 

2 * 

0’" 

Total cor: 
fraction 

X>ellu. 

43 § 

S’ 0) 

d e 

o’*- 

W 

^8 

0 3; 

43 ® 

DO M 
0” 

§1.5 

r-. 

SSia 

Oiflf 

^ 0 

•H O 

0 ^ 

d 2 

d Q 

z 1 

++ CO 

n d 

o'" 

Total cor 
fraction 

Simla. 

cS 

to 

fl 

H 

+2 0 

S) 

0 ^ 
d 0 

cr 

W 

d 0 

2 S 

m d 

0*" 

Total cor: 
fraction 

Ijaliorc 




A.D. 



A.D. 



A.D. 



A.D. 




A.D. 




1000- 



1000- 



looo- 



1000- 




1000- 




1400. 



1400, 



1400 



1400 




1400 

247 

+ 168- 

.2304 

- '024 

+ 169- 

.2487 

-•027 

+ 169- 

2614 

- *080 

+ 170- 

■2715 

- *030 

^26 

+ 171- 

-2876 

- ‘089 

248 

158 

2397 


159 

2521 


169 

2649 

- *031 

160 

2781 

... 

•227 

§28 

161 

2918 

- -040 

249 

148 

2481 

-•02P 

149 

2m> 

... 

149 

2685 


160 

2817 

- -oai 

151 

2960 

• •t 

250 

188 

2405 

-•026 

139 

2591 

- 028 

1.39 

2720 

- -082 

140 

285.3 

- *082 

g29 

141 

2987 

-•041 

251 

128 

2499 


129 

2626 

- 029 

129 

2756 


130 

2H90 

... 

A BO 

181 

8024 

- *042 

252 

118 

2583 

.. 

119 

2660 

... 

119 

2791 

- *083 

120 

2926 

... 

1 

121 

3061 

... 

253 

108 

2567 

- 027 

109 

2695 

- *030 

1(^9 

2827 


no 

2962 

- ’038 

2 

111 

3098 

»»• 

254 

08 

2601 

- 028 

09 

27110 


09 

2862 

- -*034 

100 

2998 


3 

101 

31.36 

- -043 

255 

88 

2086 


89 

2764 

- -081 

89 

28!»'' 


90 

3084 

- -084 

4 

91 

3172 

- *044 

256 

78 

2069 


79 

2799 

... 

79 

2933 

~ ‘086 

80 

3071 


5 

81 

32(»9 

- 045 

257 

68 

2708 

- *021) 

69 

2834 

- *032 

69 

2969 


70 

3107 

- -036 

6 

71 

3246 


258 

58 

2786 

- *080 

69 

2868 

- ’083 

59 

8004 

- *036 

(iO 

8143 

- ’036 

7 

61 

3283 

- *046 

259 

47 

2770 

• aa 

48 

2903 


48 

3040 

- -087 

49 

8179 


8 

50 

3320 

**t 

260 

87 

2804 

-•031 

3H 

29.:;8 

... 

38 

8075 

... 

39 

3216 

- ’687 

9 

40 

3357 


261 

27 

2838 


2H 

2978 

- 034 

28 

8111 


29 

8252 


10 

80 

3894 

- 047 

262 

17 

2872 


38 

3007 

- 085 

IS 

8146 

- ’*638 

19 

8288 

- *088 

11 

20 

3431 


263 

2 

2906 

-082 

2 

8042 

... 

2 

3182 


»> 

8824 

... 

12 

4 

3468 

- *048 

264 

- 11 

2940 

- 083 

- 11 

3077 


-11 

8217 

- 039 

- n 

831 ;o 

- *039 

13 

-J2 

8605 

- •049 

265 

21 

2974 


21 

8111 

... 

21 

3253 

- ‘040 

21 

8896 


14 

28 

3542 


266 

85 

8008 


86 

81 m 

• 

86 

328S 


.37 

8483 

... 

15 

38 

3579 

... 

267 

46 

8042 


46 

8181 

- ’086 

46 

.3324 


47 

8469 


gie 

48 

8(;i6 


268 

55 

8076 


66 

8215 


56 

3869 


57 

8506 


|17 

§18 

58 

3068 


269 

00 

8109 


67 

8250 

... 

67 

,3895 


68 

8.541 


69 

8690 


270 

76 

8148 


77 

3285 


77 

3430 


78 

8677 

... 

^9 

79 

3727 


271 

87 

8177 


H8 

8820 

... 

88 

3466 


89 

8614 

... 

P20 

90 

8764 


272 

07 

8211 


98 

83.54 

... 

9S 

3501 


99 

8650 

... 

21 

lOU 

8801 


273 

107 

8245 


108 

3890 


108 

85.37 


109 

3686 


22 

110 

8838 


274 

100 

8280 


100 

8424 


100 

8572 


98 

8/21’ 

... 

• 23 

9 s 

3876 


275 

106 

3281 


106 

3424 


106 

8571 


104 

8722 

... 

24 

104 

3874 


276 

112 

8282 


112 

8121 


112 

3571 


no 

.3721 


25 

no 

3871 


277 

318 

8288 


118 

8421 

... 

118 

3670 


116 

8719 

• •• 

26 

116 

3869 

-'•050 

278 

124 

8284 


124 

3424 


124 

3569 


122 

8718 

... 

27 

122 

3867 


279 

180 

8285 

- -084 

130 

3425 

-•037 

130 

3568 


128 

3716 

- *040 

28 

128 

3864 


280 

186 

8287 


136 

8126 

... 

186 

3568 


134 

3715 


29 

184 

3862 

... 

281 

142 

8288 


142 

3425 


M2 

8567 


140 

8713 

... 

30 

140 

8800 


282 

148 

8289 


148 

8125 


148 

8566 


146 

8712 

... 

31 

146 

3858 


283 

164 

8290 

»** 

164 

8425 

... 

154 

3666 


152 

3710 

... 

1 

162 

3856 


284 

160 

8291 


160 

8425 


160 

3565 


158 

8709 

... 

2 

158 

8853 


285 

160 

8202 


166 

8425 

... 

166 

8564 


161 

8707 


3 

164 

3850 


286 

172 

3293 


172 

8426 


172 

.3561 


170 

8706 


4 

170 

3848 


287 

178 

8294 


178 

8426 


178 

3563 

... 

376 

8704 

... 

5 

176 

8846 


288 

184 

8298 


184 

3426 


181 

3562 

... 

182 

3703 

... 

6 

182 

3844 


289 

190 

8296 


190 

84V6 

... 

190 

3561 


18S 

3701 


• 7 

188 

3841 


290 

196 

8298 

• It 

196 

3126 


196 

8561 


194 

3700 

... 

8 

191 

3S.SP 


291 

202 

3299 


202 

3426 


202 

3.560 


200 

3698 

... 

9 

200 

,3887 


292 

208 

8300 


208 

8420 


208 

8559 

... 

206 

8697 

... 

j-.lO 

206 

3836 

... 

293 

2U 

8301 

«•« 

214 

3426 

-'•()88 

214 

3659 


212 

8695 

- -041 

511 

212 

8882 


294 

220 

8802 

• at 

220 

3426 


220 

85.58 


218 

3694 


Sl2 

218 

3830 


295 

226 

8808 

... 

226 

8427 

... 

226 

8567 

- 041 

224 

8692 

... 

A IB 

223 

3828 

... 

296 

232 

8804 

- *085 

232 

8427 

- -037 

232 

3557 


230 

8691 

-•040 

14 

229 

3825 


297 

288 

8805 

... 

238 

f'427 

... 

238 

8556 

- -010 

285 

8689 


15 

234 

8828 

- -049 

298 

244 

8806 

-’034 

244 

3127 

- ‘ose 

244 

3555 


240 

8688 

- ’689 

16 

289 

3821 


299 

250 

3307 


260 

8427 

... 

250 

3554 

- ‘089 

246 

8686 


17 

244 

8818 

- *048 

300 

256 

8809 

... 

256 

8427 

-035 

255 

3554 


260 

8685 

-•088 

18 

249 

3816 

-•047 

301 

m 

831 0« 

- 088 

262 

3427 

... 

260 

8553 


256 

3688 

.. 

19 

254 

8814 


302 

268 

8811 


208 

8428 

- -034 

265 

3652 

- -088 

260 

8682 

... 

20 

260 

8812 


303 

274 

8812 

- *082 

278 

3428 

... 

270 

3552 


26(3 

8680 

-•087 

21 

266 

8809 

-•046 

304 

280 

8312 

... 

278 

8428 

-•083 

276 

8552 

- 

272 

8080 

-•086 

22 

270 

3808 


305 

282 

8271 

-•081 

280 

8385 

... 

278 

8507 

... 

274 

8688 

M* 

23 

272 

3769 

-’•045 
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A.D. 



A.1). 



A.D. 



A.D. 





AD. 




1000— 



1000™ 



1000™ 



1000 - 





1000- 




1400. 



1400. 



1400. 



1400. 





1400. 

306 - 

-285- 

8230 

-031 

--288- 

3343 

-032 

-280- 

8463 

-036 

-276- 

8587 

-•036 


24. 

-274-8711 

-•045 

307 

287 

8189 

-•080 

285 

8800 

... 

2 H 8 

3418 

... 

279 

3540 



25 

276 

8662 

-’044 

308 

2 i )0 

3148 


288 

3267 

-031 

285 

3.374 

-•035 

281 

3494 

-•031 


26 

278 

3614 

-•048 

309 

292 

8107 

-.•020 

290 

3214 


287 

8329 


288 

34.17 


h 

27 

281 

3565 

... 

310 

295 

8067 


293 

8172 

-•030 

290 

8285 

-•034 

286 

3400 

-•033 

P 

28 

283 

8517 

-•042 

311 

297 

3026 


205 

8129 


292 

3240 


288 

8354 


3 

29 

285 

8168 


312 

300 

2985 


298 

3080 

... 

294 

3196 

-033 

290 

3307 

-*082 


30 

287 

8420 

-•041 

313 

8 u 2 

2944 

-•028 

300 

8014 

... 

297 

8151 

... 

298 

8201 



31 

289 

3.371 

... 

314 

305 

2908 


303 

8001 


299 

3107 


295 

3214 

-•081 


1 

292 

8328 

-'040 

315 

307 

2802 

-.*•027 

805 

2958 

-029 

301 

8062 

- 032 

297 

3167 

... 


2 

294 

3274 

-•039 

316 

810 

2821 


308 

2910 


804 

.3018 


300 

3121 

-•030 


3 

296 

8226 


317 

812 

2780 

-<)26 

810 

2873 

-•028 

806 

2978 

-•031 

802 

8074 



4 

298 

8177 

-088 

318 

816 

2789 


813 

2880 


308 

2929 


804 

8028 

-•029 


5 

800 

3129 

-087 

319 

817 

2698 

-•*026 

316 

2787 

-*•*027 

811 

2884 

-030 

807 

2981 



6 

808 

8080 


320 

820 

2658 


818 

2745 


313 

2840 


809 

2934 

-•*028 


7 

806 

8082 

-•086 

321 

322 

2617 

-•*024 

320 

2702 

-026 

315 

2796 

-‘•’029 

311 

2888 



8 

807 

2983 


322 

325 

2576 


823 

2659 


318 

2761 

... 

314 

2841 

1 

0 


9 

809 

2985 

-•086 

323 

827 . 2585 

-’•028 

326 

2617 

-•026 

820 

2706 

-•028 

316 

2795 



10 

311 

2866 

»»• 

324 

830 

2494 


328 

2574 


322 

2662 


318 

2748 

-•026 


11 

814 

2838 

-•034 

325 

882 

2453 

-*•*022 

880 

2531 

-*•*024 

326 

2617 

-*•*027 

82 1 

2701 

... 


12 

816 

2789 

-•038 

326 

886 

8412 

-•021 

882 

2480 

-023 

827 

2578 

-•026 

828 

2655 

-025 


13 

818 

2741 

-•082 

327 

387 

2371 


384 

2416 

-•022 

m 

2528 


826 

2608 

-•024 

a 

320 

2692 

-031 

328 

840 

2830 

-•020 

386 

2408 

-•021 

331 

2484 

-•*026 

327 

2562 

-028 

a 

b 

16 

822 

2644 

- 080 

329 

342 

2289 

-019 

338 

2360 


883 

2489 

-•024 

329 

2515 

. - 022 

3 

€> 

16 

824 

2695 


330 

846 

2249 


340 

2818 

-’■020 

836 

2395 

-•028 

831 

246 B 

-•021 


17 

326 

2547 

-•029 

331 

847 

2808 

-’•bis 

842 

2275 


887 

3850 

-022 

888 

2422 

-020 


18 

828 

2498 

-•028 

332 

349 

2167 

-•017 

344 

2282 

-•019 

889 

2806 

-•021 

885 

2875 

... 


19 

880 

2450 

-027 

333 

851 

2126 

-•016 

346 

2190 

-•018 

841 

2201 

-•020 

887 

2829 

-•019 


20 

882 

2401 

-•028 

334 

863 

2086 


848 

2147 

-017 

843 

2217 

-•019 

389 

2282 

-•018 


21 

884 

2853 

-025 

335 

866 

2044 

-•016 

850 

2104 

-•016 

345 

2172 


841 

2236 

-•017 


22 

836 

2304 

-•024 

336 

856 

1976 

-•014 

860 

2084 

-015 

845 

2100 

-•018 

841 

2161 

-016 


23 

886 

2227 

-•028 

337 

356 

1906 

-013 

851 

1964 

-•014 

346 

2027 

-017 

842 

2087 

-016 


24 

887 

2150 

-022 

338 

356 

1 H 40 

-•012 

861 

1894 

• •• 

846 

1955 

-•016 

842 

2012 

-•014 


26 

887 

2074 

-•021 

339 

357 

1772 


362 

1824 

-•013 

847 

1882 

- 016 

343 

1988 



26 

838 

11.97 


340 

857 

1704 

-‘•Oil 

353 

1758 

-•012 

347 

1810 

... 

843 

1863 

-•018 


27 

886 

1920 

-•020 

341 

858 

1635 

-•010 

853 

1683 

- Oil 

848 

1788 

-•014 

344 

1789 

— '012 


28 

839 

1848 

-•019 

342 

858 

1667 

-•009 

853 

1613 

-•010 

348 

1665 

-•018 

844 

1714 

-Oil 


1 

389 

1766 

-•018 

343 

859 

1499 

-•008 

864 

1548 


849 

1593 

-012 

345 

1040 

-‘010 


2 

340 

1600 

-•017 

344 

859 

1481 

... 

854 

1478 

-•009 

849 

1620 

-Oil 

845 

1565 

-•009 


3 

840 

1613 

-016 

345 

860 

1863 

-•007 

355 

1403 

-•008 

850 

1448 

-010 

346 

14^1 

... 


4 

341 

1586 

-•015 

346 

860 

1295 

-•006 

856 

1333 

-•007 

850 

1876 

-•000 

346 

1416 

-008 


6 

341 

1459 

-•014 

347 

361 

1227 


866 

1263 

... 

351 

1803 


847 

1842 

-•007 


6 

842 

1382 

-•018 

348 

861 

1169 

-’•005 

856 

1193 

-•006 

861 

1231 

-•008 

347 

1207 

-•000 


7 

342 

1306 


349 

362 

1091 

-•004 

857 

1128 

-•005 

852 

1158 

-■007 

848 

1193 

-006 


8 

848 

1229 

-•012 

350 

862 

1028 

-008 

857 

1052 

-•004 

852 

1086 

-006 

348 

1118 

-•004 


9 

343 

1152 

-Oil 

351 

863 

054 

-•002 

857 

982 

-003 

S 52 

1014 

-•006 

849 

1044 

-•008 

■i 

10 

844 

1176 

... 

352 

868 

886 


858 

912 

-002 

858 

041 

-•004 

849 

969 

-•002 

i 11 

844 

998 

-•010 

353 

804 

818 

-•001 

858 

842 

-001 

858 

860 


849 

896 

-•001 


12 

844 

922 


354 

864 

760 

•ooo 

858 

772 


358 

796 

-008 

850 

820 



13 

845 

845 

-•009 

355 

865 

682 

• f-OOl 

859 

703 

•000 

354 

724 

-•002 

860 

746 

•000 


14 

845 

708 

-•008 

356 

865 

614 

+ •002 

859 

632 

+ 001 

864 

662 

-•001 

850 

671 

+ •001 


16 

345 

691 

-007 

357 

866 

546 

+ •008 

3 G 0 

562 

+ •002 

864 

579 

•COO 

851 

697 



16 

816 

014 

-•006 

358 

866 

478 


860 

492 

... 

865 

507 

+ 001 

351 

522 

+’•’002 


17 

346 

538 

- 006 

359 

867 

410 

+ *004 

860 

422 

+’■008 

855 

484 


851 

448 

+ 003 


18 

846 

461 

-004 

360 

867 

842 

+ •005 

861 

351 

+ ■004 

855 

362 

+ •002 

852 

873 

+ 004 


19 

347 

384 

-008 

381 

868 

278 

+ •008 

861 

281 

+ •006 

856 

290 

+ •003 

862 

299 

+ •006 


20 

847 

807 

-•002 

362 

868 

206 

+ •007 

361 

211 

+ 006 

856 

817 

+ ■004 

852 

224 

+ •006 


21 

347 

280 

-•001 

363 

868 

187 


802 

141 


356 

145 

+ •006 

358 

150 

+ •007 


22 

346 

164 

•000 

364 

867 

69 

+ ’*008 

862 

71 

+ •*007 

867 

72 

+ •006 

858 

76 

... 


23 

348 

77 

... 

365 

807 

0 


862 

0 

+ •008 

857 

0 


853 

0 

+ 008 


24 

848 

0 

+ •001 


79 



310 TABLE III. — BONBI8B AND INDIAN TKEEEBTBIAL LONGITUDES 


TABLE IIL- Simriae from 83" to 35° V. latitude. 





Long. 



Long. 



Loot'. 



ZiAt. 

32^ 

-480'' 

=-•0065 

Lat. 

84° 

—228'^ 

=>-•008 

Lftt. 

36« 

-1692* 

= -•0186 





of day. 



of day. 



of day. 





3 K 

a 



» kI 






<D 

u 

d'o 


M , 

s'” 

<D 


pT5 


*!S S 
* 


. 0 * 

F 0 d 

.15 

P 00 

0 'tJ 

P 

8 * »i 

Bm 

5 a 

.2-S 

. p 


i 

>*u 

«l 

10 

•si 

«<) 

0 S 

cr‘- 

Cl 0 

m 

-•.S 

© 

ill 

•si 

00 

p .g 

H 

P. o 

2 !’ 

« P 

© 

•|| 

Eqn. of 
in seco' 

1 1 

m a 

©'" 

Total oor 
fraction 

Xalml. 

»s 

to 

n 

M 




A.D. 



A.D. 



A.2). 





1000- 



1000 - 



1000- 





1400. 



1400. 



1400. 


1 

-84a 

+ 79 

+ 001 

-888 

+82 

+ *008 

-aaa 

+84 

- 012 

25 

2 

841 

168 

+ '002 

886 

163 

+ *004 

831 

168 

- Oil 

26 

3 

840 

288 

+ -003 

385 

245 

+ *005 

380 

252 

-*010 

427 

4 

830 

817 

+ ‘004 

.334 

826 

+ 006 

329 

886 

- 009 


5 

887 

896 

+ 005 

832 

408 

+ -007 

828 

420 

- *008 

la 29 

6 

886 

475 

+ ‘006 

8.81 

490 

+ *008 

827 

504 

- *007 

30 

7 

384 

664 

+ 007 

380 

571 

+ 009 

326 

588 

- 006 

31 

8 

838 

634 

+ ‘008 

.828 

658 

+ 010 

823 

672 

- *006 

1 

9 

830 

713 

+ *009 

826 

784 

+ -OJl 

821 

756 

- *004 

2 

10 

828 

792 

... 

824 

816 

+ 012 

819 

840 

- *008 

3 

11 

826 

871 

+ *010 

321 

898 

+ -013 

317 

924 

1 

§ 

4 

12 

824 

96(1 

+ -oil 

819 

979 

+ 014 

815 

1008 

- *001 

6 

13 

822 

1080 

+ 012 

317 

1061 

... 

818 

1092 

•000 

6 

14 

819 

1109 

+ 018 

316 

1142 

+ *016 

810 

1176 

+ -001 

7 

15 

816 

1188 

+ ‘014 

812 

1224 

+ 016 

308 

1260 

+ *002 

8 

16 

814 

1267 

+ -016 

310 

1306 

+ *017 

806 

1844 

+ 008 

9 

17 

812 

1846 

+ -016 

308 

1897 

+ -018 

804 

1428 

+ *004 

10 

18 

810 

1426 

+ -017 

806 

1469 

+ -019 

302 

1512 

+ *005 

11 

19 

808 

1605 

+ 018 

804 

1560 

+ 020 

800 

1596 

+ *006 

12 

20 

806 

1584 

... 

392 

1632 

+ *021 

298 

1680 

+ *007 

18 

21 

304 

1668 

+ -019 

300 

1714 

+ *022 

296 

1764 

+ *008 

14 

22 

802 

1742 

+ 020 

298 

1705 

+ ‘028 

294 

1848 

• •• 


23 

800 

1828 

... 

296 

1877 

... 

292 

1982 

+ "009 

xie 

24 

298 

1901 

+ -021 

294 

1968 

+ *024 

290 

2016 


^17 

25 

296 

1980 

+ *022 

292 

2010 

+ *025 

288 

2100 

+ *010 

^18 

36 

294 

2069 

... 

290 

2122 

... 

286 

2184 

+ Oil 

19 

27 

292 

2188 

+ *028 

288 

2203 

+ *026 

284 

2268 


20 

28 

290 

2218 

... 

286 

3285 

... 

282 

2852 

+ *012 

21 

29 

288 

2297 

+ 024 

284 

2366 

+ *027 

280 

2486 

+ *018 

22 

30 

286 

2876 

+ 026 

282 

2448 

+ 028 

278 

2520 

... 

23 

31 

284 

2426 


280 

2500 


276 

2574 

+ *014 

24 

32 

282 

2477 

+ *026 

278 

2552 

+ •()29 

274 

2628 


25 

33 

280 

2627 


276 

2604 

+ -080 

272 

26h8 

+ 016 

26 

34 

278 

2577 

+ 027 

274 

2656 

... 

270 

27.^7 

+ 'Oie 

27 

35 

276 

2628 

+ -028 

272 

2707 

+ -081 

268 

2791 

• •• 

28 

36 

274 

2678 

... 

270 

2759 


266 

2845 

+ -017 

29 

37 

272 

2728 

+ *029 

268 

2811 

+ *082 

264 

2899 

+ -OIB 

30 

38 

270 

2779 


266 

2863 

... 

262 

2958 

... 

1 

39 

269 

2829 

+ *030 

264 

2P16 

+ *038 

260 

3008 

+ *019 

2 

40 

264 

2879 

+ *081 

261 

2967 

+ -084 

258 

8062 

+ *020 

3 

41 

260 

2929 

+ 082 

268 

3019 

+ *085 

256 

8116 

+ *021 

4 

42 

264 

2980 

... 

252 

3070 


260 

8170 

... 

5 

43 

247 

3030 

+ f ‘088 

246 

3122 

+ *035 

243 

8224 

+ *022 

6 

44 

242 

8080 

... 

240 

3174 

+ *087 

287 

8279 

+ *028 

7 

45 

236 

3181 

+ *084 

234 

3226 

... 

231 

8838 


8 

46 

281 

8181 

... 

228 

8278 

+ *088 

226 

3887 

+ *024 

9 

47 

224 

8231 

+ *085 

222 

3330 


219 

8441 

... 

10 

43 

218 

8282 

+ 086 

216 

3382 

+ *689 

213 

8495 

+ *026 


49 

212 

8832 

+ -087 

210 

3433 

+ *040 

208 

8550 

+ *020 


50 

207 

3882 

••• 

205 

3485 

+ 041 

208 

8604 

+ '027 

*13 

51 

201 

3433 

+ -038 

199 

8587 


197 

3658 

+ *028 

14 

52 

195 

3483 

... 

193 

8589 

+ *042 

191 

8712 


15 

53 

188 

3538 

... 

180 

8641 


184 

8766 

+ *029 

16 

54 

182 

3584 


180 

8698 

,, 

178 

3821 


17 

55 

176 

8634 

... 

177 

8745 


176 

3875 


18 

56 

172 

8684 

... 

174 

8797 


172 

3929 


19 

57 

1C9 

8786 

... 

171 

8848 


168 

8988 


20 

58 

166 

87H6 

... 

168 

89u0 

... 

164 

4087 

..a 

21 

59 

168 

8885 

... 

165 

8952 

•«. 

160 

4092 

• •• 

22 

60 

160 

8886 

... 

162 

4004 


156 

4146 


28 

61 

157 

8936 

... 

169 

4056 

.«• 

152 

4200 

» •• 

24 

62 

164 

3989 

+ *089 

166 

4060 

+ *048 

148 

4206 


25 
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TABAE in— Snnrim from 33° to 35° V. latiinde-eont 





Long. 



Long. 



Long. 



list. 

880 

-480^ 

0065 

Bat- 34° 

-228" 

003 

Dat. 35^ 

-1592" 

- - -0188 





of daj. 



of day. 



of dof. 


“^8 

m 



CO • 

d 



08 ^ 

- CO 



’ i' 


Eqn. of time 
in iecondfl 

©’« trop» long 
in seconds. 

Total oonrectti 
fraction of a d 

JeUtim. 

£qn. of time 
in seconds. 

©’i trop long, 
in seconds. 

Total correctn. 
fraction of a d 

Srinasfar. 

S 4 
U3| 

•g ^ 

i°s 

N 

©*8 trop long, 
in seconds. 

Total correct n. 
fraction of a d 

Xabul. 

s 

*3 

tm 

m 




A.D. 



AD. 



AD. 





1000- 



-1000 



-^1000 





1400 



1400. 



1400. 


63 

—151 

•f 3942 

+ 039 

—168 

+ 4064 

+ *043 

—144 

+ 4210 

+ *029 

ae 

64 

148 

8946 

... 

160 

4068 


140 

4214 


27 

65 

188 

8949 

••• 

138 

4072 


187 

4219 

... 

^28 

66 

130 

8962 

... 

180 

4076 


130 

4224 

+ 030 

^29 

67 

121 

8956 


120 

4<i80 


120 

4229 


30 

68 

112 

3968 


112 

4084 


112 

4284 

... 

31 

69 

108 

3962 

••• 

103 

4088 


108 

4288 


1 

70 

95 

89C6 


94 

4002 


94 

4243 

• •s 

2 

71 

86 

8968 

+ -040 

86 

4096 


85 

4248 

»• 

3 

78 

77 

8971 


76 

4100 


76 

4253 

... 

4 

78 

66 

8974 


68 

4104 

+ .044 

68 

4268 


5 

74 

68 

8978 


68 

4108 


68 

4262 


6 

75 

61 

8981 

,, 

50 

4112 

... 

50 

4267 


7 

76 

41 

3984 

+ '041 

41 

4116 


41 

4272 

+ *031 

3 

77 

82 

8987 


82 

4120 


82 

4277 

• •• 

9 

78 

28 

8990 


28 

4124 


28 

4282 

• •• 

10 

79 

14 

3994 

• • • 

14 

4128 


14 

42H6 

• • • 

11 

80 

6 

3997 

• * • 

5 

4132 

+ **046 

6 

4291 

• AS 

12 

61 

•f 4 

4000 


+ 4 

4136 


+ 4 

4296 


13 

88 

13 

4003 

... 

13 

4140 

... 

18 

4.301 

+ 082 

14 

88 

22 

4006 


22 

4144 


22 

4306 


»15 

84 

80 

4010 

«• * 

80 

4148 

+ 044 

80 

4310 

+ 'oai 

Sis 

85 

40 

4018 


40 

4162 

• • • 

40 

4316 

... 


86 

49 

4016 

+ 040 

48 

4166 


48 

4820 

+ -080 

13 

87 

67 

4019 


67 

4160 

+ *043 

67 

4825 


13 

88 

67 

4022 

+ 089 

66 

4164 


66 

4X30 

+ *029 

20 

89 

76 

4026 

... 

76 

4168 

* *°’m2 

76 

4384 

••• 

21 

90 

84 

4029 


84 

4172 

... 

84 

4880 


22 

91 

110 

4032 


111 

4176 


111 

4344 

+ 'oas 

23 

98 

121 

8094 

+ *088 

121 

4137 


121 

4804 

... 

24 

98 

181 

3956 


182 

4099 


132 

4265 

• •• 

25 

94 

141 

8918 

... 

141 

4060 

+ 041 

142 

4225 

... 

23 

95 

151 

8880 

+ 087 

161 

4021 


162 

4186 

+ -027 

27 

96 

162 

3842 

... 

162 

8982 

+ *040 

168 

4147 

... 

28 

97 

172 

380 1 


172 

8944 


178 

4107 

... 

23 

98 

182 

8766 

+ *086 

182 

8006 

... 

188 

4068 

+ -026 

30 

99 

192 

8728 


198 

3866 

+ *089 

198 

4028 


1 

1.00 

202 

3691 

+ *035 

202 

3828 


208 

3980 

+ 025 

2 

101 

211 

8653 


212 

3789 


212 

3949 


3 

108 

221 

3615 


222 

3760 


222 

8910 

• •• 

4 

108 

231 

3577 

. « t 

282 

3711 

+ *038 

282 

8870 

+ 024 

5 

104 

242 

3539 

+ 034 

243 

3678 


244 

3881 

... 

6 

105 

251 

8501 


262 

8684 


26» 

3791 


7 

106 

261 

3463 

... 

262 

8595 

+ ’•037 

263 

8762 


3 

107 

270 

3426 


271 

3567 


272 

3712 


3 

108 

278 

3887 

+ ‘088 

279 

3518 

+ ’086 

280 

8678 

+ •023 

10 

109 

288 

3349 

• • • 

288 

3479 


289 

3633 


11 

110 

297 

8311 

• •• 

297 

3440 


298 

3594 

+ 022 

12 

111 

805 

3278 

+ *032 

306 

8402 


306 

3554 


t^l3 

118 

316 

3235 

.. 

316 

3368 

+ ’*685 

316 

3515 

+ *021 

5 If 

113 

324 

8197 

+ *081 

825 

8324 


826 

8476 


^16 

114 

333 

8159 


834 

8286 

+ -084 

336 

3486 

+ *020 

16 

115 

116 

117 

118 
119 
180 
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188 
188 

184 

185 

342 

8121 

+ *030 

843 

8247 


841 

8396 


17 

860 

3084 

+ *029 

861 

3208 

+ **’633 

8.52 

8867 

*019 

18 

359 

3046 

... 

360 

8169 


861 

3817 


13 

867 

8008 


368 

3181 

+ *082 

869 

827H 

+ *018 

20 

376 

2970 

+ *028 

876 

3092 

... 

377 

3238 

... 

21 

883 

2932 


884 

8058 

+ *081 

885 

8199 

+ *017 

22 

408 

2894 


411 

8016 

+ *030 

414 

8159 


28 

416 

2856 

+ 027 

419 

2976 


422 

8120 

+ *016 

24 

424 

2806 

+ •OSMJ 

427 

2924 


430 

.3066 

... 

23 

432 

2756 

• « « 

435 

2872 

+ *029 

488 

3011 

+ •016 

23 

489 

2705 


442 

2820 


446 

2967 
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solar yes 

SB 

2 

a 

O 

® & 

a a 
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|i 
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+ *025 
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+ -028 
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+ 2902 

+ *014 

.88 
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455 

2604 


468 

2710 
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2848 

+ *013 


128 

462 

2554 

+ 024 

466 

2604 

+ •*b27 

468 

2794 

... 

430 

129 

469 

2503 

+ 023 

472 

2612 

... 

475 

2789 


31 

130 

476 

2453 

+ ‘022 

479 

2600 

+ *026 

4S2 

2085 

+ *012 

1 

131 

483 

2402 


486 

2608 


489 

2080 

+ *011 

2 

132 

490 

2362 

+ •021 

498 

2450 

+ *025 

496 

2570 

+ *010 

3 

133 

497 

2802 

... 

600 

2404 


608 

2522 


4 

134 

508 

2251 

+ '020 

606 

2:162 

+ *024 

609 

2407 

+ *609 

5 

135 

600 

2201 

+ 019 

512 

2300 

+ -023 

615 

2418 

... 

e 

136 

616 

2160 


618 

2248 


621 

2858 

... 

7 
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621 

2100 

+ 018 

524 

2196 


527 

2804 

+ *008 

8 

138 

527 

2050 


630 

2144 

+ *622 

633 

2250 

+ *007 

9 

139 
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1999 

... 
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2092 

+ *021 

589 

2195 

... 

10 

140 
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... 

641 

2040 

... 

544 

2141 
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11 

141 

644 

1898 
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660 

2086 

... 

18 
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649 

1848 

... 
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... 
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2082 
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13 

143 
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1798 
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657 
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14 

144 

569 

1747 

... 
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... 
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15 

145 

664 

1697 
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507 

1780 

... 
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1809 

... 

le 
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1646 


678 

1728 

+ *018 
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1814 
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17 
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676 

1690 
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680 

1670 

+ *017 

686 

1700 


13 

148 

678 

1546 

*•« 

586 

1624 

... 

691 

1700 

+ *002 

13 

149 

580 

1496 

+ 018 

692 

1572 

+ 016 

696 

1861 


80 

150 

682 

1446 


696 

1620 

••• 

601 

1697 

+ *001 

-s 81 

151 

684 

1394 

+ -012 

696 

1468 

+ *016 

602 

1542 

+ *000 

152 

68G 

1844 

, , 

697 

1416 

... 

608 

1488 


©83 

153 

688 

1801 

... 

696 

1870 

+ 014 

604 

1440 

- *001 

◄ 84 

154 

690 

1257 
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699 

1326 

... 
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1892 
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85 

155 

692 

1214 
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1279 

+ *013 

606 

1844 


86 

156 

694 

1171 

+ *010 

601 

1283 

... 

607 

1296 

- •002 

87 

157 

696 

1127 


602 

1188 
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608 

1248 


88 

156 

699 

1084 

+ *009 

604 

1142 

... 

609 

1200 

- • 008 

89 

159 

601 

1040 

... 

606 

1096 

... 

610 

1162 

• •• 

80* 

160 

603 

997 

... 

608 

1061 

+ *011 

612 

1104 

- *904 

81 

161 

006 

954 

+ .006 

610 

1006 

,, 

614 

1066 

- *006 

1 

162 

606 

910 

... 

611 

959 

+ *010 

616 

1008 


8 

163 

608 

867 

+ 007 

018 

913 

... 

617 

960 

- •006 

8 

164 

(UO 

824 


616 

868 

+ -009 

619 

912 


4 

165 

611 

780 

+ -boe 

016 

822 

... 

620 

804 

... 

5 

166 

611 

787 


616 

776 

+ *008 

620 

810 

- *007 

6 

167 

612 

694 

+ *006 

C17 

781 

+ *007 

621 

708 


7 

168 

618 

650 


618 

685 

... 

622 

720 

- *008 

8 

169 

614 

007 

+ -004 

619 

689 

+ *006 

628 

672 

- *009 

9 

170 

614 

664 


619 

694 

... 

623 

024 

... 

111 

171 

614 

620 

+ -oos 

619 

648 

+ *006 

628 

676 

- '010 

172 

614 

477 


610 

602 

... 

623 

528 


a 18 

173 

614 

483 

+ ”6o2 

619 

467 

+ *004 

628 

480 

- *011 

^18 

174 

614 

390 

• •• 

619 

411 

... 

628 

432 


S*14 

175 

614 

847 

+ ’001 

019 

866 

+ *008 

628 

884 

- *012 

^15 

176 

614 

808 

... 

619 

320 

... 

028 

886 

- *018 

16 

177 

613 

860 

•000 

618 

274 

+ *002 

622 

288 

••• 

17 

178 

612 

217 


617 

228 


621 

240 

- *014 

18 

179 

611 

178 

- * 601 

616 

188 

+ *001 

620 

192 

• • - 

19 

180 

610 

180 


616 

187 

*000 

619 

144 

— 016 

80 

181 

608 

87 

- '•’002 

618 

91 

... 

017 

96 


81 

182 

007 

43 

... 

612 

46 

- *001 

616 

48 

- •oie 

88 

183 

- 607 

0 

- 008 

012 

0 

• •• 

616 

0 

- -oi? 

88 

184 

606 

—46 


611 

—47 

- -002 

616 

—60 


84 

185 

604 

90 

- *004 

609 

94 


614 

99 

- 018 

85 

186 

602 

184 

... 

607 

142 

- (tos 

612 

149 

... 

86 
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28 

d q 
cr*- 
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* 
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1400. 



1400. 



1400. 


187 

+ 6U0 

-179 

-005 

+ 005 

-189 

- 008 

+ 610 

-198 

-•019 

27 

188 

597 

224 

... 

602 

236 

-*004 

607 

248 

... 


189 

604 

269 

-006 

609 

288 


614 

298 

-•020 

1* 

190 

601 

814 

... 

606 

330 

-•005 

611 

847 

-•021 

« 30 

191 

588 

858 

-•007 

598 

878 

-•006 

508 

897 

- 022 

1 

198 

685 

408 

-•008 

590 

425 

... 

595 

446 


2 

193 

581 

448 


586 

472 

-•007 

591 

496 

-•023 

3 

194 

578 

403 

-.’•009 

583 

519 

... 

588 

546 


4 

198 

574 

688 

... 

679 

666 

-•008 

584 

505 

-•*024 

5 

196 

570 

582 

-•010 

676 

614 

... 

580 

645 


e 

197 

666 

627 

-oil 

671 

061 

-•009 

676 

694 

-•025 

7 

198 

662 

672 

... 

667 

708 

... 

672 

744 

-026 

8 

199 

568 

717 

-012 

568 

765 

-010 

568 

794 


9 

800 

553 

762 

... 

558 

802 

... 

668 

848 

-*•*027 

10 

801 

548 

806 

-•013 

653 

860 

-•oil 

558 

893 

-•028 

11 

808 

544 

861 


549 

897 

-•012 

558 

942 


12 

803 

539 

896 

-•ou 

544 

944 

... 

549 

992 

-•029 

13 

804 

538 

941 


538 

991 

- 013 

543 

1042 

-•0.30 

14 

808 

528 

986 

-•015 

.">33 

1088 

-014 

588 

1091 


15 

806 

528 

1080 

-•016 

528 

1086 

... 

583 

1141 

- 031 

16 

807 

519 

1076 


624 

1133 

- 015 

529 

1191 

- 082 

17 

808 

518 

1120 

-•017 

518 

1180 

- 016 

528 

1240 

-088 

18 

809 

607 

1106 

-•018 

613 

1227 

-•017 

517 

1290 


19 

810 

601 

1210 


60(i 

1274 

... 

511^ 

18j59 

-•084 

d 20 

811 

495 

1254 

-’•019 

600 

1822 

-•018 

605 

1389 

- 0.35 

21 

218 

468 

1299 

-OiO 

493 

1869 

-•019 

49 s 

1438 


1 22 
0 23 

813 

484 

1344 

-•021 

487 

1416 

... 

490 

1488 

-•080 

814 

477 

1394 


480 

1468 

-•020 

483 

1642 


24 

818 

4)0 

1446 

-•022 

473 

1620 

-•021 

476 

1697 

-’•087 

25 

816 

468 

1496 

... 

466 

1572 

-•022 

469 

1651 

- 038 

26 

817 

450 

1546 

-•023 

459 

1624 


462 

1706 


27 

218 

' 449 

1590 

... 

452 

1676 

-•*628 

465 

3760 

-•089 

26 

819 

441 

1646 

-•024 

444 

1728 

... 

447 

1814 

-‘040 

29 

880 

484 

1697 

-•025 

487 

1780 

-•024 

440 

1869 


30 

881 

420 

1747 

-•026 

42« 

1832 

-026 

432 

1923 

-041 

31 

888 

418 

1798 


421 

1884 

-•026 

424 

1978 

... 

1 

823 

410 

1848 

-*•027 

413 

1936 

... 

416 

2082 

- -042 

2 

824 

402 

1898 

- 028 

405 

1988 

-027 

.08 

2086 

-•048 

3 

888 

394 

1949 

... 

897 

2040 

-•028 

490 

2141 

-•044 

4 

226 

380 

1999 

-•029 

389 

2092 

-•029 

392 

2195 

-045 

5 

827 

377 

2050 

- 080 

880 

2141. 


383 

2250 

-•046 

6 

828 

869 

2100 


372 

2196 

-•080 

875 

2304 

-•047 

7 

229 

860 

2160 

-’•031 

863 

2248 


366 

2358 
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830 

851 

2201 

-032 

864 
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-081 

367 

2413 

-•048 
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842 
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-•083 
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2352 
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2407 

-049 
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333 

2302 


836 

2404 

-•083 

839 

2522 . 
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J 11 

233 

824 

2352 

-•034 

327 

2456 

... 

830 

2576 


0 12 

834 

814 

2402 

- 036 

317 

2608 

-084 

320 

2680 

-•051 

^ 13 

838 

305 

2453 

... 

808 

2560 

—085 

811 

2685 

-•052 

14 

236 
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2503 

-030 

299 

2612 

... 

802 

2739 

... 

15 

837 

287 

2554 
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2664 
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2794 

-068 

16 
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277 

2604 
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2716 

-•*0.36 
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2848 


17 
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207 

2654 
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2768 
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2902 

-•054 

18 
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258 

2706 
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261 

2820 

. , 
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2967 
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19 
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246 

2765 
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287,2 

-088 

261 

3011 


20 

842 

286 

2806 

-•’639 

288 

2924 

-039 

241 

8006 

-056 

21 

848 

211 

2856 

-•040 

212 

2970 


213 

8120 


22 

844 

202 

2804 

... 

208 

3015 

-•040 

204 

8159 

- 057 

23 

848 

192 

2982 

-•041 

198 

3063 


194 

8199 

.. 

24 

846 

182 

2970 


1B8 

8092 

-•041 

184 

3238 

-058 

25 
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26 
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8817 
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-•043 
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3367 
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U2 
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143 

3247 

-048 

144 

8396 

- 061 
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251 

182 

8159 

... 
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3286 
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134 

8486 


30 

252 

122 

3197 

-•045 

128 

8324 

... 

124 

S476 

-•062 

1 

253 

112 

3286 


118 

3868 

-•046 

114 

8515 


2 

254 
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3278 

-•040 
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3402 


104 

8554 

... 

3 
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02 

3311 

... 

98 

8440 

-046 

94 

3594 
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4 
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82 
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84 
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5 
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72 
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73 
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74 
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6 
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6f 
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68 
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VA 
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7 
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51 
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62 
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63 
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8 
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41 
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... 

42 
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-•049 

43 
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9 
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81 

3589 
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32 

8673 


83 
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-*•’667 

10 

262 

21 

3677 

... 

22 

3711 

-•060 

28 

3870 


11 

263 

11 

3616 

-•051 

12 

3760 

-061 

13 

3910 

-•068 

12 

264 

- 19 

8658 

... 

- 20 

3789 


- 21 

8949 

-•069 

13 

265 

29 

3691 


30 

8828 

-•()62 

31 

3989 


14 

266 

89 

3728 


40 

386G 

... 

41 

4028 


15 

267 

'‘49 

3766 

-•062 

60 

3906 


51 

4068 


16 

268 

59 

3804 


60 

8944 


61 

4107 


17 

269 

70 

8842 

•«* 

71 

3982 

... 

72 

4147 

,, 

C 18 

270 

80 

8880 

... 

81 

4021 

.. 

82 

4186 

... 

^ 19 

271 

91 

3918 

... 

92 

^1060 

... 

98 

4225 

... 

B 20 

272 

92 

3966 


93 

4099 

... 

94 

4205 

... 


273 

93 

89JU 

... 

94 

4187 


96 

4804 


Q 22 

274 

98 

4032 

— *053 

97 

4176 

... 

97 

4344 


23 

275 

108 

4029 

... 

102 

4172 

... 

102 

4839 

... 

24 

276 

109 

4026 


108 

4168 


107 

4834 


25 

277 

115 

4022 


114 

4164 


118 

4330 

... 4 

26 

278 

120 

4019 


119 

4160 

. 

119 

4326 


27 

279 

12G 

4016 


126 

4166 


124 

4320 


28 

280 

132 

4013 


131 

4152 

• •• 

181 

4316 


29 

281 

187 

4010 


136 

4148 

. 

13H 

4310 


30 

282 

148 

4006 


142 

4144 


141 

4306 


31 

283 

149 

4003 


148 

4140 


146 

4301 


1 

284 

154 

4000 


168 

4136 

... 

152 

4296 


2 

285 

160 

3997 


159 

4132 


158 

4291 


3 

286 

KIG 

3994 


165 

4128 


163 

4286 


4 

287 

171 

8990 

... 

170 

4124 

... 

168 

4282 


5 

288 

177 

8987 


17G 

4120 

.. 

174 

4277 


6 

289 

188 

3984 


182 

4116 

... 

180 

4272 


K 7 

290 

188 

8981 


187 

4112 


185 

4207 


d 8 

291 

194 

8978 

... 

198 

4108 

... 

191 

4262 


g 9 

292 

200 

’3974 

, 

199 

4104 


197 

4268 

... 

4 10 

293 

205 

3971 


201 

4100 


202 

4253 


11 

294 

211 

3968 


210 

4096 

... 

207 

4248 


12 

295 

216 

3966 


210 

4092 


218 

4242 

-’•009 

13 

296 

222 

8962 

-•052 

221 

4088 


219 

4238 


14 

297 

22H 

3958 


227 

4084 

-•061 

224 

4284 

-•668 

15 

298 

233 

3<)66 

- 061 

288 

4080 

-•050 

229 

4229 

-007 

16 

299 

289 

3952 

-•060 

238 

407() 

... 

286 

4224 


17 

300 

246 

3949 


244 

4072 

-049 

241 

4219 

-•066 

IS 

301 

250 

8946 

-•049 

249 

4068 

-.048 

246 

4214 

-•066 

19 

302 

266 

8942 


254 

4064 

-047 

251 

4210 


20 

303 

262 

3939 

... 

269 

4060 

••• 

266 

4205 


21 

804 

267 

3936 

-•048 

264 

4066 

,, 

261 

4200 

-’6c4 

22 

305 

269 

8886 

- 047 

266 

4004 


268 

4146 

-063 

23 



TABLE ni.— 8UNM8E AND INDIAN TEBKE8TEIAL LONGITUDES 
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TABLE m.-flimrise from 38° to 35° XT. latittide-co«t. 





Long. 



Long. 



Long. 



Lot. 

3T 

-480'' 

=*-•0066 

Lat* 34 

0 

-228'^ 

-003 

Lftt. 35° 

-1502' 
= - •0186 





of (lay. 



of day. 



.rf day. 








a 



J8 (j. 




be 

d 


bb . 

d'o _ 


* bib . 

a-o 


l| 

o n 

oS 

^•2 

9 « 
S "c 
a 

dg 

P ^ 

-Js * 

« d 

' 0’" 

Total correct 
fraction of a 

Jelilimi* 

0) ao 

a'o 

S8 

0 S 

a d 
a* "• 

u 

P OD 

0 'O 

f! 

n d 

0' 

Total correct 
fraction of a 

Srinagar. 

Eqn, of time 
in seconds. 

d » 

o •n 
— a 

dg 

.*.S' 

0 

A; cs« 

sl ® 

pa 

u 

H 




A.D. 



AD. 



A.D. 


, 



1000— 



1000^-^ 



1000— 





1400. 



1400. 



1400. 


306 

-•271 

^.3885 

-•047 

-268 - 

■3952 

- 046 

-266 

-4092 

-•(X13 

24 

307 

278 

8785 

-•046 

270 

3900 

- 046 

267 

4037 

-•062 

K 25 

308 

276 

8735 


272 

3848 


209 

3988 

-•061 

^ 26 

309 

277 

8684 

-‘046 

274 

3797 

-•044 

271 

3929 


g 27 

310 

280 

8634 

... 

277 

3746 


273 

3875 

-•060 

4 28 

311 

282 

8584 

- 044 

279 

8698 

- 048 

275 

3821 


29 

312 

284 

3683 

-048 

281 

3641 

-•042 

277 

3760 

-•069 

30 

313 

286 

3483 


283 

3589 

• » 

279 

3712 

-058 

31 

314 

288 

3483 

-*042 

285 

8637 

- 041 

281 

3658 

,, 

1 

315 

290 

3882 

... 

287 

3485 


288 

8604 

-■057 

2 

316 

298 

3332 

-•041 

289 

3438 

- 040 

285 

3660 

-•05« 

3 

317 

295 

3282 


291 

3882 


287 

8495 


4 

318 

297 

8231 

-•040 

298 

3380 

-•039 

289 

3441 

- 055 

5 

319 

299 

8181 

... 

295 

8278 


291 

8387 


6 

320 

301 

3181 

-•039 

297 

3226 

-*<'88 

293 

3833 

- 064 

7 

321 

308 

3080 


299 

8174 

-087 

295 

8279 

- 068 

8 

322 

306 

3030 

- 038 

801 

8122 

... 

297 

8224 

»f « 

9 

323 

308 

2980 

-•087 

303 

3070 

-086 

299 

3170 

-•('62 

10 

324 

310 

2929 

... 

305 

3019 


801 

3116 


11 

325 

312 

2879 

- 036 

807 

2967 

-’•035 

,108 

3062 

-061 

12 

326 

314 

2829 

- 085 

309 

2915 

-084 

305 

2m 

-•050 

K 13 

327 

816 

2779 

- 034 

311 

2868 

-033 

807 

2953 

-•049 

^ 14 

328 

31S 

2728 

-•033 

818 

2811 

- 082 

309 

2899 

-•048 

1 

329 

820 

2678 

-•032 

315 

2769 

-031 

811 

2845 

-•047 

« 16 

330 

822 

2628 

- 031 

817 

2707 

-•080 

313 

2791 

-046 

^ 17 

331 

324 

2677 

-•030 

819 

2656 

- 029 

316 

2727 

-•045 

18 

332 

326 

2527 

-’029 

321 

2604 

-028 

317 

2683 

-•044 

19 

333 

828 

2477 


328 

2562 

-027 

319 

2628 

-•048 

20 

334 

880 

2426 

- -028 

825 

2600 

-•026 

321 

2674 

-042 

21 

335 

882 

2376 

-027 

327 

2448 

-025 

323 

2620 

-•041 

22 

336 

832 

2297 

-•026 

327 

2366 

- 024 

323 

2430 

- 040 

23 

337 

332 

2218 

-•026 

827 

2286 

-•028 

m 

2362 

-*089 

24 

338 

888 

2138 

- -024. 

828 

2203 

-•022 

324 

2268 

>•038 

25 

339 

388 

2069 

- 028 

328 

2122 

-021 

324 

2184 

-•087 

26 

340 

838 

1980 

-022 

32H 

2040 

-•020 

324 

2100 

-086 

27 

341 

334 

1901 

- 021 

329 

1958 

-019 

325 

2010 

- 085 

28 

342 

334 

1822 

- 020 

329 

1877 

- 018 

825 

1932 

-•084 

1 

343 

834 

1742 

-•019 

329 

1795 


326 

1848 

- •033 

2 

344 

835 

1668 

- 018 

330 

3714 

-017 

326 

1764 

' -(332 

3 

345 

885 

1684 

-•017 

830 

1632 

- 016 

326 

im 

-•081 

4 

346 

335 

1606 

- 016 

830 

16,50 

- 015 

326 

1590 

-•080 

5 

347 

386 

1426 


,381 

1469 

-•014 

327 

1612 

- 029 

6 

348 

336 

1816 

-•016 

831 

1387 

- 018 

327 

1428 


7 

349 

836 

1267 

-•014 

,381 

1306 

- 012 

327 

1344 

-•028 

8 

350 

337 

1188 

-013 

882 

1224 

-Oil 

328 

1260 

- 027 

9 

351 

387 

1109 

-012 

d3‘^ 

1U2 

- 010 

328 

1170 

- 026 

10 

352 

887 

1080 

-•Oil 

882 

1061 

-•009 

328 

1092 

- 025 

11 

353 

338 

950 

-010 

388 

979 

-•008 

329 

1008 

- 024 

12 

354 

338 

871 

-009 

388 

898 

- 007 

329 

924 

-028 

13 

355 

.168 

792 

* 

833 

816 


329 

840 

-•022 

14 

356 

839 

718 

-'•6o8 

834 

734 

-•006 

330 

766 

-021 

15 

357 

339 

634 

-•007 

834 

058 

- 005 

380 

672 

- 020 

16 

358 

889 

554 

-•006 

834 

.571 

-004 

380 

588 

-•019 

^ 17 

359 

340 

475 

» -006 

335 

490 

-003 

381 

.50* 

- 018 

S 18 

360 

340 

896 

-•004 

386 

408 

-•002 

381 

420 

- 017 

19 

361 

340 

817 

-•008 

335 

m 

-*001 

381 

.180 

-•016 

20 

362 

341 

288 

-002 

83G 

245 

- ooo 

382 

252 

- 016 

21 

363 

841 

158 

- 001 

336 

168 

•* 

882 

168 

-'0J4 

22 

364 

841 

79 


336 

82 

+ -fWl 

382 

84 

-•018 

23 

365 

.342 

0 

000 

*387 

0 

+ 002 

338 

0 

-•012 

24 
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TABtE III-A.— SUNBIBB AUD IHMIN TBEBESTBIAL tONQITUBBS 


bhot.t! ttt .a Kfttitndef and LonBitndei of ohief pUoeo in Britiih India and tlu f ondatory Statoo. 
(Longitndes are expreised by the difference in eeoond* of timo u compared with VJjain ) 


Diitriot. 


Time 

Town u^flegree. 

i'-™’ “d in .eoonde. 

of a degree. 


BBITI6H TEBBITOBT. 
Aden FrOTince. 

1 Aden Aden lii‘7 

Ajmere-Merwara Provinoe. 


A j mere 

i I 

W prwara 


Baluchistan Proyinoe. 

4 Quetta- Peshiu... Quetta 30*2 

Bengfal Proyinoe. 


5 Balasoi'e 
0 Baiikara .. 

7 Bhagalpur 

g Burdwan 

9 Cbamparam 

10 Cuttack.... 

11 Darbhanga 

12 Gaya ... 

13 Houghly... 

14 Midoapore 

15 Monghyr 

10 Murshidabad 

17 Muaaffarpnr 
]H Nadia ... 


19 Twenty four 
Parganas. 


20 Patna 

21 Pun 

22 Hanehi ... 
28 Saran 

21 8haba\)ad 


25 AkoU .. 
20 Amraoii ., 
27 Klliohpur 


... Balaaore 
... Bankura 
... Bhagalpur ... 

[ Burdwan 
*[ Howrah 
... Bettiah 
... Cnttack 
.. Darbhanga ... 

Gaya . 

[ Hoogly and Chinanru, 
[Berainpore ... 

... Muluapore ... 

... Monghyr 
... Berhampore ... 
r Hajipur 
[Muiaffarpnr 
I Krfflhnagar 
'LSaotipur 
f Calcutta 
j CoRBipur- Chit par 
1 Carden Beach 
Mauiktala 
I Naihati 
I Baranugai ... 

I Bhatpara 
f Patna 
...-{ Bihar . 

{^Dmapore 

... Puri 

... llunohi 
... C'hapia 
^■[BaBarauj 
■"LArrah 

Berar Proyinoe. 

... Akola 

... Amraoti 
KilioliDur 


28 Aliiuadabad 

29 Ahmadnagar 

30 Belgauin 
SI Bijapur ... 
32 Bombay *ec 
88 Broach ... 

84 Dharwar 

85 Kaira ... 

86 Khuudeih 


Bomhay Proyinoe. 

.. Ahmadabad ... 

,,, Alimadnagar 

Belgaum 

Bgapur 

Bombay 

.. Brooch 

rUttbli 

.J Dharwar 

loadag 

Nadiad 

Dhulia 


-7848 


Ajmere ... 

26*6 

- 280 

Naairahad 

26*3 

- 256 

Bcawar (Nayanagar), 

26*0 

- 352 


21*6 
28 2 
25‘2 
28-2 
22 5 
266 
205 
20 2 
24‘6 
23t) 

22 7 
22-5 
25*8 
24*0 
267 
200 

23 6 
23*2 

22 5 

23*0 

22-7 

23 0 
25*7 

25 2 
25*7 
19*8 
28*3 
26*8 

26 0 
26*5 


20 7 
210 
21*2 


23*0 
19-0 
IGK) 
10 8 
19*0 
217 
16*8 
15*5 
■ 16‘6 
22-7 
21*0 


-2104 


+ 2676 
+ 2708 
+ 2092 
+ 2890 
+ 3010 
+ 2092 
+ 2420 
+ 2428 
+ 2216 
+ 8028 
+ 8010 
+ 2768 
+ 2564 
+ 2996 
4 2260 
+ 2.308 
+ 8056 
+ 8040 

+ 8020 

+ 3082 
+ 3020 
+ 8032 
+ 2262 
+ 2836 
+ 2224 
+ 2108 
+ 2292 
+ 2148 
+ 1976 
+ 2132 


+ 300 
+ 480 

+ 424 


- 7C8 

- 208 

- 804 

- 16 

- 092 

- 672 

- 162 

- 184 

- 36 

- 700 
240 


U 


Time 

Diitrict. Town. dSu 

of a degree. 


Bouhay Proyinoe— 


37 Naaik ... 

... Masik 

200 

- 480 

88 Panoh Mahal 

... Gbdhra 

22*7 

- 620 

89 Poona ... 

... Poona 

18*6 

- 404 


f Sholapnr 

* 17*7 

+ 28 

40 Sholapnr ... 

Pandharpnr 

17*7 

- 84 


(.Barsi 

18*2 

- 24 

41 Hatara 

... Batara 

17*7 

- 428 

42 Surat 

... Surat 

12'2 

*- 708 

43 Thana ... 

Bandra 

19-0 

- 708 


67 

58 

69 

t)0 

GI 


Burma Proyinoe. 


44 

Akyab ... 

... Akyab 

20*2 

4 

4111 

45 

Amherst ... 

.. Monlmeiu 

16*5 

+ 

S344 

46 

Basaein ... 

... BaaHein 

10*7 

+ 

46(6 

47 

Henzada ... 

... Heniada 

17*7 

+ 

4732 

48 

Mandalay 

... Mandalay 

22*0 

+ 

4876 

49 

Prome 

.. Prome 

188 

+ 

4864 

60 

Eanguon ... 

Bangoou 

. ... 16*7 

+ 

4896 

51 

Tavoy ... 

... Taroy 

14*1 

+ 

(380 


Central Proyinoes. 


62 

Jubbnlpore 

Jabbulpore ... 

232 

+ 

1000 



f Kamptee 

21 2 

+ 

820 

63 

Nagpur .. 

•**1 Nagpur 

21 2 

+ 

800 

54 

Niraar ... 

Bnrhanpur ... 

21-3 

+ 

108 

65 

Kaipur ... 

... Kaipur 

... 21-2 

+ 

1408 

50 

Baugor ... 

... Baugor 

288 

+ 

712 


Bastern Bengal and Assam Proyinoe. 


Chittagong 

Deoca 

Manipur ... 
Pabna ... 
Bajihahi 


Chittagong ... 
I Decca 

'* [Narnyangaiij 
... Implial 
.. Sirajganj 
llampur-Bolia 


i 


23*7 

24*8 

245 

24'3 


Madras Proyinoe. 


+ 3862 
+ 3608 

+ 4360 
+ 8862 
+ 8076 


Bellary 

'Adcni 


16*7 

+ 

360 

Bellary 

(’onjneveram... 

... 

16*2 

+ 

256 

(Jhiiiglepnt 


12*8 

+ 

940 

('oimbatcre 

Coimbatore ... 

... 

11*0 

+ 

284 

Oaniam 

Berharopur ... 

... 

19*3 

+ 

2164 

Godavari 

'Oooanada 

Rajahmundry 


17*0 

17*0 

+ 

+ 

1548 

1436 


Bezwada 


16-6 

+ 

1160 

Kistna ... .*< 

Ellore 

... 

16 7 

+ 

1280 

^Masiilipatam 


16 2 

+ 

1284 

Guntftr 

Guntur 

... 

16 3 

+ 

1124 

Kurnool 

Kurnool 


15*8 

+ 

648 

Madras 

Madras 

... 

130 

+ 

1072 

fMadura 


100 

+ 

660 

Madura *{ Bodinoyakkanur 

e.. 

100 

+ 

376 

^Dindigul 


108 

+ 

528 


"Calicut 


112 

+ 

0 

t 

Malabar - 

Canuanore ... 


11*8 

— 

100 

Palghat 


10*8 

+ 

208 


^^Tollirherry ... 


11*7 

*- 

72 

Nellore 

Nellore 

... 

14*5 

+ 

1008 

North Aroot 

’ fUudiyattam 
Vellore 


18*0 

12 9 

+ 

+ 

744 

808 

Salem 

Salem . 


11*7 

+ 

672 

South Arcot 

Cuddalore ... 


11*7 

+ 

956 

South Kanara ... 

Mangalore ... 


12*8 

- 

224 

Tanjore 

f Kumbakonam 


11*0 

+ 

860 

[Negapatam 

... 

10*7 

+ 

976 



TABLE m-a.— SONBISE AND INDIAN TEEBESTBIAL LONGITUDES 


8IJ 


TABLE! III-A>-LatitiidM aad longitTideB of chief vlaoei in Britich lattia and the Feudatory 8tatea««o«(. 
(Longitudes are expressed hy the diffsrenoe in seconds of time as compared with TTiJain.) 


a . 
*C 0 


Diitxiot. 


Town. 


Latitude 

':.te 

.■ C !. 


Madras Froviace«>eone. 


78 Tanjore— 


79 Tinneyelly 


fTanjore 
Manoargudi .. 
I Mayavaram ,, 
f Palamoottah 
Kajapalaiyam 
J Smillipnttiir 
“ I Tinnevelly . 
'lirnchendur . 
i Tutiooriii 


80 Triohinopoly 


107 

107 

11*1 

87 

9‘6 

95 

87 

8*6 

8‘8 

10*8 

177 

18*2 


804 

880 

928 

472 

424 

440 

46f> 

600 

508 


+ 70o 

+ 1804 
+ 1832 


Mortli^Wsst Frontier Province. 


SindlL Province. 


102 

Hyderabad 

... Hyderabad .. 

25*3 

-*1708 

108 

Karachi ... 

... Karachi 

24*8 

-2092 

104 

Sukkar ... 

f Shikarpur ... 

’** [Sukkur 

28-0 

277 

-1708 

-1662 


United Provinces of Agra and Oudh. 


105 

Harodi ... 

... Bhahabad 

27-7 

^1000 

106 

Sitapur ... 

... Sitapur 

27-6 

+ 1172 


107 Baroda . 

108 Kadi 

109 Karasan . 


VATIVE STATES. 

Baroda State. 

... Baroda 

... Patan (Anhilwad) ... 

M. Navaiau 

Bombay Mative States. 


22*3 

28*8 

21-0 


- 008 
- 808 
- 084 


110 

Oambaf so* 

... Cambay .•* 

... 228 

- 748 

111 

Cutoh ... 

... Bhuj 

28*2 

-1480 

112 

Kathiawar 

r Bhaunagar ... 
*“ Dkoraji 

217 

... 217 

- 800 
-1240 


81 





oo 


District. 


Town, 


latitude 
in degroos 
and deoi* 
mals of 
adogrree. 


Bomhsy Native States-cmi. 


112 Kathiawar— cofif 


113 Kolhapur 


114 Bewah , 
116 Bhopal . 

116 Datia 

117 Gwalior 

118 Indoro , 

119 laora 


Central India Agency. 


82 

Dera Ismail 

Khan 

1 Dera Isinail Khan ... 

31*8 

-I16H 

120 

Mandasar in 
Gwalior. 

83 

Kohat ... 

Kohat. 

83*0 

-1044 

121 

Ratlum ... 

84 

Peshawar 

reshawar 

34 0 

-1008 




Punjab Province 





85 

Amritsar 

Amritsar 

317 

- 21C 

122 

Auranvabad 

86 

Delhi ... 

Delhi... 

287 

352 

123 

GuJbarga 

87 

Dera Qhaii Khan... 

Dera Gha/.i Khan .. 

80*0 

-1200 

121 

Hyderabad 

88 

Peroseporo 

Ferozepur 

81*0 

- 2H0 

125 

Haichu) ... 

89 

Qurdaspur 

Batala 

30’8 

- 140 



90 

Gujranwala 

Gujranwala ... 

32*2 

- 384 



91 

Gurgiion .. 

Rewori 

28*2 

+ 204 



92 

Hissar .. 

Bhiwatii 

28'8 

+ 84 

126 

127 

Jammu 

Kashmir,.. 

93 

94 

Jhang 

Karnal 

J hang- Maghiaua 

Karnal 

.Fempat 

31-3 
297 1 
29'4] 

- 828 

+ 288 

96 

Jullundur 

JuUundui 

31*3 ' 

- 48 i 



96 

97 

Lahore 

Ludhiana 

“Lahore 

1 Kasnr 

budhiana 

31f) 

31 1 
31*0 

- m 

- 310 
+ 20 

128 

Cochin ... 

1)8 

99 

Multan 

Rawalpandi ... 

Multan 

Rawalpandi 

30*2 

88*6 

-1024 
- 640 

129 

Pudukkottai 

100 

101 

Rohtak 

Sialkot 

Rohtak 

Sialkot 

28'9 

82*5 

+ 192 
- 800 

130 

Travanoore 


181 Bangalore 

182 Kolar ... 

183 Mysore ... 


184 Malar Kotla 
186 Patiala ... 


180 Alwar ... 

187 Bhsratpur 

188 Bikaner... 

189 Jaipnr 

140 Karanll ... 

141 Kotah ... 

142 Jodhpur ... 
148 Mewar or 

Ddaipur 
144 Tonk 


Punjab Native States. 

... Malar Kotla 

... Patiala 

Bajputana Agency. 

... Alwar 

.. Bharatpur . . ... 

... Bikaner 

... ( Sikar 

^Jaipur 

... Karanli 

... Kotah 

Jodhpur 


] tiduipur 


Tonk 


80*6 

30*3 


27‘0 

27*2 

28*0 

27*6 

201) 

26'6 

26*1 

20-3 

24*0 

26*1 


Time 

difforonoe 

in 

seoondf. 


rJniiagarHh 

I Navanagar 

21*5 

22*4 

i 1 

Porabandar 

21*0 

-1486 

1 Rajkot 

22-8 

-1188 

l^Wadhwan 

226 

- 972 

Kolhapnr 

16 G 

- 364 


... Rowah 


24 5 

+ 1824 

.et Bhopal 


23*2 

+ 392 

... Datia 


25 0 

+ 644 

i Laslikar 


26*2 

+ 672 

"* t Ujjain 


231 

+ 0 

... Imh»re 


227 

+ 28 

... laora ... 


23*6 

- 16ii 

j Mandasar 


24'1 

- 168 

... Ratlaiu 


28*3 

- 170 

Hyderabad State. 




r Aurangabad 
*’* 1 Jalna 

> 

lD-8 

- 108 

... (iulliarga 


17 8 

+ 256 

... Hyderabad .. 


17*3 

+ G4() 

. . Uaichnr 


10*2 

+ 376 

Kashmir State. 




. lammu 


32*7 

- 208 

... Srmagar 


34*8 

- 228 

Madras Native States. 



Ernakulam ... 


100 

+ 120 

Mettancheri .. 


lO’O 

+ 112 

... Pudukkottai ... 


10*3 

+ 728 

fAllepiey 
...^ Nagerooil 


9*5 

81 

+ 132 
+ 400 

^Trivandrum ... 


8-5 

+ 280 

Mysore State. 




... Bangalore 


130 

+ 432 

... Kolm 


13*1 

+ 664 

... Mysore 


12*3 

+ 212 


United Provinoes Native States. 

145 Bampnr ... ... Bampur 28*8 


48 

164 


W 

412 

690 

150 

12 

800 

10 


- 604 

- 600 

+ i 


+ 780 



818 TABLB IV.— TARLB8 FOE CAKIULATINO GEOOENTKIO PLACE 

TABliS Xy-MAvs. 


Bata for calculatinfir latitude and sreooeatrie longitude of Mare itom 1 B.C. to A.D. 2000. 
Mars’ mean motion for Centuries. 


AB. 

Kajiyiiga. 

Mean lotigiiude 
at oommencc- 
riient of 
solar year. 

Loiigi' 
tndo of 
apeia. 

Lotigi. 
t/ude of 
node. 

A.D. 

Kalijuga. 

Mean langitudo 
at oommeiioo- 
ment of 
aolar year. 

Longi* 
tixde of 
apsis. 

Longi- 
tude of 
node. 



Deg. 

Deg. 

Deg. 



Deg. 

Dog. 

Deg. 

IBC. 

3101 KX 

264*7442 

180’()274 

40*0366 

1000 A.D. 

4101 K.Y. 

140*0144 

130*0444 

40*068t 

100A.B. 

3201 

815*2712 

180*0291 

40*0848 

1100 

4201 

200*5414 

180*0461 

40*067f 

200 

3301 

15*7982 

180 0308 

40*0830 

1200 

4301 

261 0684 

380*0478 

40*066J 

300 

8401 

763252 

180*0825 

40 0813 

1300 

4401 

::21*6954 

130-0495 

40*068^ 

400 

8501 

13t)*8522 

180 0842 

40*0795 

1400 

4501 

22*1224 

130 0512 

40*061t 

500 

8001 

397*3798 

180 0369 

40*0777 

1500 

4601 

82 6496 

130*0629 

40*0691 

600 

8701 

257 9068 

130*0376 

40*0760 

1600 

4701 

143*1766 

130*0546 

400681 

700 

3801 

31SM388 

130 0398 

40*0741 

1700 

4801 

203*7035 

130*0563 

40*056i 

800 

.3901 

18*9608 

1300410 

40072.3 

1800 

4901 

264*2806 

3 30-0680 

40054? 

900 

4001 

79 487.3 

130 0127 

40*0706 

1900 

5001 

824*7576 

130*0597 

40 052^ 





2000 

5101 

25*2846 

1300614 

400511 


Mars’ mean motion for odd years. 


Yrs 

Deg. 

Yrs. 

Deg 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Dog. 

Yrs. 

Deg. 

Yrs. 

Deg 

Yrs. 

Dog. 

Yrs. 

Deg. 

Yrs. 

Deg. 

1 

191*40 

11 

305*46 

21 

59*51 

31 

173-66 

41 

287*62 

51 

41 67 

61 

166*72 

71 

269*77 

81 

23 83 

91 

187*^ 

2 

22*81 

12 

136*86 

22 

260*92 

32 

4*07 

42 

110*02 

52 

233 07 

62 

347 13 

72 

101*18 

82 

216*23 

92 

320*2f 

3 

214*22 

13 

328-27 

23 

82*32 

33 

196*37 

43 

310*48 

53 

64*48 

63 

178 68 

73 

292 68 

83 

46*64 

93 

160 69 

4 

45 62 

14 

169 67 

24 

273 73 

34 

27*37 

44 

141*88 

54 

265*88 

64 

9 94 

74 

123*99 

84 

238*04 

94 

352 09 

5 

237*03 

16 

351-OS 

25 

105 1 1 

35 

21918 

45 

333 24 

55 

87*29 

65 

201*34 

75 

81.V39 

85 

69*45 

95 

188*5C 

6 

68*43 

16 

182*48 

26 

296*64 

36 

r0 69 

46 

164*64 

56 

278 69 

66 

3276 

76 

146*80 

86 

260 86 

96 

14 91 

7 

2^7*84 

17 

13 80 

27 

127 94 

37 

241*90 

47 

35605 

57 

110*10 

67 

221*15 

77 

338 21 

87 

92 26 

97 

206 31 

8 

91*24 

18 

206 20 

28 

319 36 

38 

73*40 

48 

187*46 

58 

301*51 

68 

65 56 

78 

169*61 

88 

283*66 

98 

37*72 

9 

282 65 

19 

36 70 

29 

150*75 

39 

264 80 

49 

18*86 

59 

132*91 

69 

246 06 

79 

1*02 

89 

115*07 

99 

229 12 

10 

114 05 

20 

228*10 

30 

342*16 

40 

9i;*21 

50 

210*26 

60 

324*,32 

70 

78*87 

80 

192*42 

90 

306*47 

100 

60*63 


Mars’ Annual Bqn. in Beg. 


+ + 





Mars ’ mean motion for days . 




0 

0*0 

180*0 

1800 

360 0 












1 

2*5 

179*6 

180*5 

867*6 

Bays. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 

5*1 

178*9 

181*1 

854*9 












3 

7*6 

178*4 

181*6 

862*4 






Degrees. 






4 

101 

177*8 

1822 

349 9 












5 

12*7 

177*3 

182 7 

347*3 

0 

... 

0*52 

1 05 

1*57 

2 *lo 

2 62 

.3*14 

8*67 

4*19 

4*72 

6 

16*2 

176-8 

183 2 

844*8 

1 

6*24 

6-76 

6 29 

6 81 

7 83 

7*86 

8 38 

8*01 

9*43 

9*96 

7 

178 

176*2 

183 8 

8422 

2 

10*48 

11 00 

11*62 

12*05 

12*58 

18 10 

13-62 

14*15 

14*67 

15-19 

8 

20*4 

176*7 

184*8 

339*6 

3 

15*72 

16*24 

16 77 

17*29 

17*82 

18*84 

18-80 

19*89 

1991 

20 44 

9 

23 0 

175 1 

184*9 

387*0 

4 

20*96 

21*48 

22*01 

22 53 

23*06 

23*68 

2411 

24-63 

25*15 

25*68 






5 

26*20 

26 73 

27*26 

27*77 

28 30 

28-82 

29*85 

29-87 

30 89 

30 92 

10 

25*5 

174*6 

186-5 

334-5 

6 

31*44 

31*97 

3249 

33 -ul 

38 54 

34*07 

.34*69 

35*1 1 

35-63 

36-16 

11 

28-1 

178*9 

186*1 

381*9 

7 

36 68 

37*21 

37*73 

38*25 

38 78 

89*30 

89-88 

40*85 

40*87 

41-40 

12 

30*7 

173*4 

186 6 

829-8 

8 

41*92 

42 45 

42*97 

43*49 

44*02 

44*64 

45*07 

45*59 

46*11 

46-64 

13 

83*3 

172 8 

187*2 

326 7 

9 

i -7* n ; 

47*69 

48*21 

48*78 

49-26 

49*78 

50 31 

60*81 

51*35 

51 88 

14 

35*9 

172*2 

187*8 

324*1 

10 

62*40 

62*93 

53 45 

53*97 

54 50 

55*03 

55*55 

66*07 

66*59 

.57-12 

15 

88*5 

171*6 

188 6 

321*6 

11 

67*64 

68*17 

68 70 

69 22 

69*74 

60*26 

60-79 

61 81 

6181 

02*36 

16 

41*2 

170*9 

189*1 

818*8 

12 

62 88 

63*41 

68-98 

64 40 

04*98 

05*50 

66-03 

66*65 

07*08 

67 00 

17 

43 9 

170*3 

189*7 

316-1 












18 

46 5 

169*6 

190*4 

313 5 

13 

68*12 

68*66 

69*17 

69*70 

70 22 

7074 

71 27 

71 79 

72 32 

72*84 

19 

49*2 

169 0 

1910 

810*8 

14 

73*86 

78*89 

74*41 

74*94 

7646 

75*98 

76-61 

77*03 

77*66 

78 08 






15 

78*60 

7918 

79*65 

80*18 

80*70 

81*22 

81*76 

82 27 

82*80 

83 32 

20 

61*8 

J 08-3 

191-7 

308*2 

16 

88*84 

84*37 

84 89 

85*42 

b 6*94 

86*46 

86*99 

87*61 

88*04 

88-50 

21 

64 6 

167*6 

192-5 

305*4 

17 

89*09 

89*61 

90*18 

90*66 

91*88 

91*71 

92*28 

93*75 

98-28 

93*80 

22 

678 

166*8 

198*2 

302*7 

18 

94’83 

04*85 

96*87 

95*90 

90*42 

95 96 

97 47 

97*99 

98*52 

99*04 

23 

60*2 

166*0 

194*0 

299*8 

19 

99*67 

100*09 

100*01 

101*14 

101*06 

102*19 

102 71 

103 23 

108-76 

104 28 

24 

630 

165 8 

194*7 

297 0 

20 

104*81 

105*38 

105-85 

106 38 

106-90 

107*43 

107-95 

108*47 

10900 

109*62 

25 

66*8 

104*5 

195*5 

294*2 

21 

110*05 

UO 67 

m *09 

111 62 

112*14 

112*07 

118 19 

118 71 

114-24 

114 77 

26 

68*7 

163*6 

196*4 

291*3 

22 

115*29 

115 81 

116*38 

116 86 

117*38 

117*91 

118-48 

118*96 

119*46 

120*00 

27 

716 

162*6 

197*4 

288 4 

29 

120*58 

121*06 

121 58 

12210 

122*02 

123*16 

123*67 

124*20 

124*72 

125-25 

28 

74*6 

1017 

198*8 

285*4 

24 

125*77 

120-29 

126*82 

127*84 

127*86 

128*89 

128-91 

12944 

1 •29*06 

180 48 

29 

77-7 

160*7 

199*8 

282*3 

25 

181*01 

131-83 

182*06 

182 55 

188*10 

1 H 3 03 

184*15 

184-68 

136-20 

135 72 

30 

80*8 

169-6 

200*4 

272*2 

26 

186 26 

186*77 

137*80 

137*82 

138*34 

138*87 

139-89 

189*92 

140-44 

140 96 

31 

84*0 

168*5 

201*6 

276*0 

27 

141*49 

14201 

14254 

143*03 

148*68 

144*11 

144*68 

146*16 

145-68 

146-20 

32 

87‘8 

167-8 

202*7 

272*7 

26 

146 73 

147*26 

147*78 

148*80 

148 82 

149*35 

149^87 

160-40 

160-92 

151-45 

33 

90*7 

166*9 

204*1 

2693 

29 

18197 

162*49 

16.3*02 

153-64 

164*07 

154 59 

15511 

166*64 

16616 

166-69 

34 

94*2 

164*5 

206*5 

266*8 

30 

167*21 

157*73 

168 26 

188 78 

169*31 

169-88 

160 86 

160*88 

101-40 

161-93 

35 

97*9 

152*8 

207*2 

262*1 

31 

162*45 

102*97 

103 50 

104*02 

164*66 

166*07 

165*69 

166*12 

166-64 

167 17 

36 

101*7 

161*0 

209*0 

268*8 

32 

167*69 

168*21 

16874 

169-26 

169-79 

170*81 

170*88 

171*86 

17 D 88 

172-41 

37 

106-0 

148*7 

211*3 

2540 

33 

17298 

173*46 

173*98 

174 50 

175*03 

176*66 

176*07 

176*60 

177-12 

177 65 

38 

110*6 

146-2 

218-8 

249*4 

34 

178 17 

178*09* 

179*22 

179-74 

180-27 

18079 

181*91 

181*84 

182-36 

182*89 

33 

U61 

142*7 

217*8 

248*9 

36 

188 41 

183*94 

184*40 

184*98 

185*61 

186*03 

186*58 

187*08 

187*60 

188*1,8 

40 

1242 

186*5 

228-5 

286*8 

36 

188*65 

189*18 

189*70 

190*22 

190-75 

191*27 

... 

... 

... 


40*15 

135*0 

... 

225*0 

... 



TABLE IV.— TABLES FOB CALOOLATING GEOOHNTEIO PLACE 8 

TABIS 1T.-Vanc^<mt. 


Man’ anomaly. 


H" 

•0 

1 

*2 

3 

'4 

•6 

•6 

7 

*8 

*9 

1 - 

•0 

*1 

•a 

•3 

'4 

5 

-6 

•7 

•6 

- 





Degrees. 











Degrees. 





0 

0*0 

0*5 

09 

1*4 

1*9 

2*4 

2*9 

34 

8*9 

4*4 

0 

1800 

180*5 

180*9 

181 *4 

181*9 

182-4 

183*9 

1B3*4 

188*9 

18 

1 


6*3 

5*8 

6*8 

67 

72 

7*7 

8*2 

8*7 

9*2 

1 

184*8 

185*3 

186*8 

180*3 

180*7 

187*2 

187 7 

188*2 

188*7 

18 

2 

9*7 

10*2 

10*7 

11*2 

11*7 

122 

12*7 

13 2 

18*7 

14*2 

2 

189 7 

190*2 

UK) 7 

191*2 

191*7 

192*2 

193*7 

193 2 

193*7 

19 

3 

14'7 

15*2 

15*7 

16*2 

16*7 

17*8 

17 8 

18*8 

18 8 

19 4 

3 

194 7 

195*2 

195 7 

190*2 

190 7 

197*3 

197*8 

198 3 

198*8 

19 

4 

19*ft 

20*4 

20*9 

21*4 

22*0 

22*5 

23*0 

28*6 

24*1 

24*7 

4 

199 9 

200 1 

200*9 

201*4 

202*0 

202 5 

203 0 

203*6 

204*1 

20- 

5 

25*2 

26*7 

26 8 

26*9 

27‘4 

28 0 

28*0 

29*1 

29*7 

80*2 

5 

205*2 

205*7 

200 3 

2CH}*9 

207*4 

208 0 

208*0 

209*1 

209*7 

211 

6 

80*8 

31*4 

82*0 

32*0 

83*2 

33*7 

344 

35*0 

35*0 

86*2 

6 

210 8 

211*4 

212*0 

212 6 

213*2 

213*7 

214*4 

215*0 

215*6 

211 

7 

5?(>*9 

37*5 

38*1 

38*7 

39*4 

40*1 

40*7 

41*4 

42 1 

42*7 

7 

216 9 

217*6 

218*1 

218*7 

219*4 

220 1 

220*7 

221*4 

222*1 

22: 

8 

43-4 

44*1 

44*8 

45*5 

46 8 

470 

47*7 

48*6 

49*2 

50*0 

8 

223 4 

221*1 

224*8 

225*5 

226*3 

227*9 

227*7 

229 5 

229*2 

28( 

9 

50*8 

51*0 

62*1 

63*2 

64*2 

55*0 

56 9 

56*8 

67 7 

68*7 

9 

230 8 

231*0 

23i*4 

233*2 

234 2 

235 0 

235*9 

23ti S 

287*7 

28< 

10 

59*7 

00*7 

01*8 

62*9 

04*0 

05*2 

60*5 

07*7 

09*2 

70*6 

ID 

239 7 

240 7 

241*8 

242*9 

2440 

245*2 

246 5 

247 7 

249*2 

25( 

11 

72*2 

74*1 

76*1 

78*4 

81*2 

85*7 


... 


•• 

11 

852*2 

254*1 

256*1 

268*4 

201*2 

266 7 

... 


... 

- 


Maximum 

equation 

11-63 for 

jinomaly ot 

90*00. 

j 


Maximum equation 11 53 for 

anoma 

ly of 2V(W. 


+ 

•9 

‘8 

•7 

•6 

5 

•4 

3 

2 

•1 

1 

•0 1 

1 

9 

•8 

*7 

•6 

•6 

*4 

*3 

*2 

•1 

-c 





DegreoB. 











Dogrot'K. 





11 



.. 


94 2 

98*7 

101*0 

103*9 

105*9 

107*8 

11 





274*2 

278*7 

281*0 

2889 

285*9 

28' 

10 

109*4 

U0*8 

112*3 

118 5 

114*8 

110 0 

117*1 

118*2 

119*3 

120 3 

10 

289 4 

290*8 

292*3 

203 6 

294*8 

20ti*0 

297 1 

298*2 

«99*3 

3U( 

9 

121*3 

122*8 

128*2 

124*1 

125*0 

125*8 

120-8 

127 0 

128*4 

129*2 

9 

801*3 

302*8 

303 2 

304*1 

805*0 

306*8 

800 H 

307*6 

308*4 

m 

8 

1300 

130*8 

181*5 

132 3 

183*0 

133*7 

1.34 5 

135 2 

185 9 

].m\ 

8 

3100 

310 8 

311*6 

312*3 

318 0 

8187 

314*5 

815*2 

315-9 

3U 

7 

137 8 : 

187*9 ; 

138 0 

139*3 

189 9 

140 0 

141*3 

141*9 

142 5 

1 13*1 

7 

317 3 

317*9 

318*6 

319 3 

819*9 

320 6 

321*3 

321*9 

322*5 

32, 

6 

1438 

144*4 

145*0 

145*0 

146*3 

110 8 

147 4 

148*0 

148*0 

U9*2 

6 

323*8 

324*4 

326*0 

326*0 

820*3 

820 8 

327 4 

328*0 

328*0 

321 

5 

149*8 

150*3 

150*9 

151*4 

152 0 

152*0 

153*1 

153 7 

154*3 

154*8 

5 

829 8 

830*3 

880 9 

381*4 

382 0 

382*0 

338*1 

3.33*7 

384*3 

:18- 

4 

155*3 

156*9 

150*4 

157*0 

157*5 

158*0 

158*0 

159*1 

159*6 

100 1 

4 

835*3 

835 9 

380 1 

337*0 

387*5 

388*0 

838 6 

3891 

389*0 

341 

3 

160*6 

101*2 

161*7 

102*2 

162 7 

183*3 

163 8 

104*3 

104*8 

165 3 

3 

340*6 

8412 

8417 

342*2 

342 7 

813*.3 

848*8 

344*8 

;344‘8 

84 

2 

165 8 

166*3 

100*8 : 

167*3 

167*8 

108*8 

168 8 

109*3 

169*8 

170*8 

2 

845 8 

;U6*8 

340 8 

847‘3 

847*8 

.348*3 

848*8 

849 3 

349*8 

351 

1 

170*8 

171*8 

171*8 

172*8 

172*8 

178*8 

178*7 

174*2 

174*7 

175 2 

1 

350*8 

351*3 

3518 

852*3 

352 S 

858*8 

868*7 

854*2 

354*7 

351 

0 

176 0 

1761 ; 

170 0 

1771 

177 6 

178*1 

178*0 , 

179*1 

179*5 

180 0 

0 

355*0 

350 1 

356 0 

357*1 

857*0 

858*1 

858 0 

36!l*l 

869*5 

:i6< 


TABLE IV.-Merctt»y. 


Data for oalcalating latitude and geocentric longitude of Mercury from 1 B.C. to A.D. 2000 

Mercury’s mean motion for centuries. 


A.D. 

Kaliyuga. 

Mean longitude 
at commr^noe- 
nient of 
solar year. 

Longi- 
tude of 
a psip. 

Longi* 
tude of 
nodo i 

A.D. 

Kaliynga. 

Moan 1 )ngit\ide 
at conimenoc- 
iiient of 

Holni year. 

Longi- 
tude of 
HpHis. 

Loiii 

tude 

uudt 



Dost. 

Deg. 

Deg. 



Deg 

Deg. 

Deg 

1B.C. 

3101 K.y. 

209-.3813 

220 4118 

20*7680 

1000 A.D. 

4101 K Y. 

249 6645 

22(1*4425 

20*71 

100 A.D. 

8201 

285*4023 

220*4149 

20*7589 

1100 

4201 

325*6825 

220 4465 

20*71 

200 

.1301 

1*4203 

220*4180 

20*7199 

1200 

4801 

41*6005 

220*4486 

20*7(1 

300 

3401 

, 77*4388 

220*4210 

20 7458 

1300 

1401 

117*6185 

220 4517 

20-70 

400 

3501 

163*4563 

220*4241 

20*7417 

1400 

4501 

193*6865 

220*4647 

20*70 

500 

8601 

229'4744 

2204272 

20*7377 

1500 

4601 

269*6.546 

220*4678 

2(»*69 

600 

8701 

308*4924 

220 4802 

20*783(; 

1600 

4701 

345-6726 

220-4609 

20 69 

700 

8801 

21-6104 

220'4383 

20-7295 

1700 

4801 

61 6906 

220*4639 

20*68 

800 

8901 

97*5281 

2204363 

20 7255 

1800 

4901 

1:{7*70H6 

2204670 

20 68 

900 

4001 

178 6464 

220-4394 

20 7214 

1900 

6001 

213 7266 

22()*.}701 

2068 






2000 

5101 

289*7^7 

220*4731 

JO 67 


Mercury’s mean motion for odd years. 


Trs 

. Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Dog. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yn. 

Deg. 

Yrs. 

Dog 

1 

54-76 

11 

242*86 

21 


31 

257-57 

41 

85*17 

51 

272-77 

61 

100-37 

71 

287*97 

61 

115 57 

91 

.108 

2 

109*62 

12 

297*12 

22 

124-72 

32 

812*38 

42 

139*98 

52 

327'53 

62 

166-18 

72 

842 78 

82 

170*88 

92 

367*i 

3 

164-28 

13 

251-88 

23 

17in8 

33 

7*09 

43 

1«4'69 

53 

22*29 

63 

200-80 

76 

37*49 

63 

22509 

93 

62' 

4 

219-04 

14 

46‘64 

24 

234-24 

34 

61*85 

44 

249-45 

54 

77*05 

64 

264-65 

74 

92*25 

64 

279-85 

94 

107*4 

5 

273*80 

15 

101-40 

25 

2S9-C0 

35 

116*61 

45 

304-21 

55 

131*81 

65 

31041 

75 

147-01 

85 

384-61 

95 

162-1 


828-56 

16 

156-16 

26 

848-76 

36 

171-37 

46 

368*97 

56 

186-57 

66 

14 17 

76 

201*77 

86 

29 87 

99 

2164 

7 

, 23-32 

17 

210*92 

27 

38-52 

37 

226*13 

47 

68*78 

57 

241*88 

67 

6H03 

77 

256*58 

87 

84*1.8 

97 

271*5 

8 

78*08 

18 

265-68 

28 

08-28 

38 

280*89 

46 

108*49 

58 

296-09 

66 

123-60 

76 

811-29 

66 

138*89 

98 

8261 

8 

132*84 

19 

82044 

29 

148-04 

89 

835*65 

49 

m-26 

59 

350-85 

09 

178-4S 

79 

606 

89 

19366 

99 

21-1 

10 

187-60 

20 

15-20 

30 

202-80 

40 

30 41 

50 

218-01 

60 

46-61 

70 

288-21 

80 

60*81 

90 

248*42 

100 

76*( 



820 


TABLE IV.—TABliES FOR CALCULATING GEOOENTEIO PLACE 


TABLE nr*— Mercury—cotiL 


Mercury’s 

Mercury’s mean motion for days. annual equation. Mercury’s anomaly. 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 


Degrees. 



Degrees. 


Dots. 


Degrees. 







0 

0*0 

360*0 

00 

00 

180*0 

380-0 

360*0 

0 


4*09 

8*18 

12*28 

16*37 

20*46 

24 65 

28-66 

82*74 

36*88 

1 

37 

8663 

0‘1 

1*2 

178*8 

181*2 

868*8 

1 

4b'n2 

46*02 

49*11 

6820 

67*29 

61*38 

05*48 

69*57 

73-66 

77-76 

2 

7*4 

862*6 

02 

2*4 

177*6 

182-4 

867*0 

2 

81 '87 

85 94 

90*03 

94*12 

98*22 

102*81 

106*40 

110*49 

114*59 

118*68 

3 

11-2 

8^48-8 

03 

3*0 

1764 

188-6 

850*4 












4 

14.9 

845*1 

0*4 

49 

175*1 

184*9 

865*1 

3 

122 77 

126*86 

180*95 

136*06 

139-14 

148 28 

347-82 

161*42 

165*61 

159*60 

5 

187 

841*8 

05 

6*0 

174*0 

186-0 

854*0 

4 

163-69 

167*79 

171-88 

175*97 

180 06 

18416 

188 25 

192 84 

196*48 

200*52 

6 

22-5 

837*5 

06 

7*2 

172*8 

187 2 

852*8 

5 

204i‘62 

208*71 

212-80 

216*89 

220*99 

225*08 

229*17 

288*26 

287*86 

241*45 

7 

20-4 

838*6 

07 

8*5 

171*5 

188‘5 

351*5 












8 

30*2 

829 8 

08 

9*7 

170-3 

189*7 

350*8 

6 

246*54 

249*68 

253*72 

257*82 

261*91 

260*00 

270-00 

274*19 

278-28 

282-87 

9 

84*7 

826*8 

0*9 

11*0 

169 0 

191*0 

849*0 

7 

286*46 

290*66 

294-65 

298-74 

802*88 

806 92 

811*02 

815-11 

819-20 

323 29 









8 

827*39 

331*48 

335-57 

839-60 

343*70 

347 86 

361*94 

366 03 

013 

4*22 

10 

88*2 

.321*8 

1-0 

12*2 

167*8 

192*2 

847 8 












11 

42-8 

817*7 

1*1 

13*6 

106*6 

193*5 

346*5 

9 

8 81 

1240 

16*49 

20*59 

24*68 

28*77 

82 86 

36*96 

41 05 

46 14 

12 

46 6 

313*5 

12 

14*7 

166-8 

194*7 

346*3 

10 

451*23 

58-33 

57*42 

61 61 

65*60 

69*69 

73-79 

77 88 

81*97 

86-00 

13 

50*7 

80.9 8 

1*3 

161 

108-9 

190*1 

343*9 

11 

90*16 

94*25 

98*34 

102 43 

KI6-63 

118*62 

114*71 

1 18*8^) 

122 90 

126 09 

14 

55 2 

804*8 

1*4 

17-4 

162*6 

197*4 

34*2 6 












15 

59 8 

800*2 

15 

18*7 

161*8 

108 7 

841*8 

12 

181*08 

135*17 

189*26 

143*36 

147*46 

151-64 

165*03 

159*73 

163*82 

167-91 

16 

04*0 

295*4 

16 

20*1 

169*9 

200-1 

389*9 

13 

172*00 

176 JO 

180*19 

184 28 

188-37 

192*47 

106 56 

200*65 

204 74 

208 83 

17 

09 8 

290 2 

17 

21*6 

168 6 

201*5 

8<j8*5 

14 

212*93 

217 02 

221*11 

225*20 

229 80 

238 39 

237*48 

247 57 

245 67 

249 76 

18 

75 4 

284-6 

18 

22-7 

167 8 

202*7 

8878 












19 

81*6 

278-4 

19 

24*2 

156 8 

204*2 

885 8 

18 

263 85 

257-94 

202 08 

266* 18 

270 22 

274 31 

278*40 

282 60 

286 69 

290-68 









16 

294*77 

298*87 

302*96 

307*06 

bll 14 

315*24 

319 83 

828 42 

327 61 

331 60 

20 

88*7 

271-3 

20 

25-6 

154 4 

205 6 

384*4 

17 

38f)‘70 

339 79 

343 88 

347’97 

362*07 

366-10 

0*25 

4-34 

8*44 

12 53 

21 

98 0 

261-4 

21 

27*0 

168*0 

207 0 

38.3*0 












215 112:; 

247-8 

2*2 

28-6 

151*6 

208*6 

331*6 

18 

16*62 

20*71 

24*80 

28-90 

32*09 

37*08 

41*17 

45*27 

40-36 

53-45 


•• 

— 

2*3 

29-9 

160*1 

209*9 

830*1 

19 

67*64 

61 04 

65*73 

69*82 

73-01 

78-01 

82*10 

80*19 

90 28 

94*37 

21 

123 7 

236-3 

24 

314 

148*6 

2U-4 

328-0 

20 

98*47 

102*66 

106 65 

110*74 

114 84 

118 93 

123*02 

127*11 

131-21 

136*30 

20 

1316 

228-5 

2 5 

33*0 

147*0 

213*0 

827*0 












19 

183 0 

228 4 

26 

34*6 

145*5 

214*5 

326*6 

21 

1 39-89 

148 48 

147*68 

151*67 

155-76 

169*85 

163-94 

168*04 

172 98 

170*22 

18 

J‘40*7 

219 3 

27 

86*0 

144*0 

210*0 

824*0 

22 

180*81 

184 41 

188*60 

192*69 

196*68 

200-78 

201-87 

208-96 

218*05 

317-J6 

17 

144-3 

216*7 

28 

37 7 

142*3 

217*7 

822*8 

23 

221 24 

225*33 

228-42 

238*51 

287*61 

241-70 

245*80 

249 88 

253*98 

258-07 

16 

147-4 

212*0 

29 

39*4 

140*0 

219*4 

320*6 












15 

150-3 

209-7 






24 

262*16 

266 25 

270 35 

274*44 

278 53 

282*()2 

280-71 

290*80 

294 90 

298 99 




30 

41*2 

138 8 

221 2 

3188 

28 

308*08 

807 18 

.31127 

315 8(5 

319*46 

323*66 

827*64 

831-73 

336*82 

339 92 

14 

162*9 

207*1 

31 

42*9 

137*1 

222*9 

317*1 

26 

344-01 

848*10 

362 19 

366 28 

0*38 

4-47 

8-56 

12*65 

16*75 

20*84 

13 

166*3 

204 7 

32 

44*7 

136 3 

224*7 

815 8 












12 

157*6 

202 4 

33 

4fi-e 

133 4 

220*6 

.313*4 

27 

24*98 

29*02 

33*12 

37 21 

41*30 

45*39 

49 40 

63 68 

57*67 

61*76 

11 

159 8 

200 2 

34 

48 5 

131*6 

228*6 

811*5 

28 

66*86 

69*96 

74*04 

78-18 

82*22 

80-32 

90*41 

94*50 

98*69 

102-69 

10 

161*9 

198-1 

3*5 

60*6 

129-4 

2,30*6 

309*4 

29 

106 78 

110*87 

114*06 

119*06 

128*1.5 

127*24 

131*88 

185*42 

139*62 

143*61 

9 

163*9 

196*1 

36 

62*7 

1*27-3 

232*7 

307*3 












8 

165 8 

194*2 

37 

66*0 

126*0 

235*0 

305*0 

30 

147*70 

161 79 

166 89 

169-98 

164 07 

16810 

172*26 

17636 

180*41 

184 63 

7 

167 7 

192 3 

38 

57*6 

122*6 

237*6 

302*6 

31 

188*02 

192 72 

196 81 

200 HO 

204-99 

209*09 

218 18 

217-27 

221-86 

225-46 

6 

109-6 

100*5 

39 

600 

120*0 

240 0 

300 0 

32 

229 65 

238*64 

237*73 

241*82 

245 92 

250*00 

2.54-10 

268-19 

262-29 

206*38 

5 

171*3 

188*7 




















4*0 

03 0 

117-0 

243*0 

297*0 

33 

270*47 

274*66 

278-66 

282*76 

286*84 

290-93 

296*08 

299*12 

303*21 

307 30 

4 

17.3*1 

186*9 

41 

66*0 

114-0 

240-0 

2940 

34 

811*39 

815 49 

819*68 

828*67 

827 76 

331*86 

385*96 

340-04 

344*13 

:148*23 

3 

174*8 

186-2 

42 

09 7 

110*2 

249*7 

290*2 

38 

362*32 

866*41 

050 

4 60 

8 60 

12 78 

16-87 

20*96 

26*0(; 

29*16 

2 

170*0 

183 4 

43 

74*0 

106 0 

2640 

280*0 

36 

38 24 

87*33 

4143 

46*62 

49*61 

63 70 

... 

. .« 

.«« 


1 

178 3 

181*7 

44 

80*6 

99 5 

260 6 

2?9*5 












0 

1800 

180*0 

45 

9C*0 

9ii*0 

270*0 

270*0 


TABLE IV -Jupiter. 


Data lor oalculatingf latitude and sfeooentrio longitude of Jupiter from B C.l to A D. 2000. 

Jupiter’s mean motion lor centuries. 




Mean longitude 





Mean longitude. 

Longi. 




at commence- 

Longi- 

Longi- 



at commence- 

Longi- 

A.D. 

Kftliyuga. 

menfc of 

tndo of 

tude of 

AJ). 

Kaliyuga. 

ment of 

inde of 

tude of 



solar yean. 

apsis. 

node. , 


solar year. 

apsis. 

node 



Dog 

Deg. 

Deg. 



Deg. 

Deg. 

Dag. 

IB.C. 

8101 K.Y. 

168*1056 

171*2250 

79*6967 

1000 AD. 

4101 K.Y. 

270-6117 • 

171 8001 

7e-6823* 

100 A.D 

8901 

817*9101 

171*2326 

79*8962 

1100 

4201 

66*8663 

171 8076 

79-6807 

aoo 

8801 

112*0647 

171*2400 

79*6988 

1200 

4801 

220*1009 

1718151 

786798 

300 

8401 

267-8993' 

171*2475 

79-0928 

! 1300 

4401 

14-8466 

171-8226 

79'0778 

400 

8501 

62*1439 

171-2650 

79-6909 

1400 

4601 

169*6901 

171-8801 

79'6764 

300 

600 

8601 

216 8885 

171*2626 

70*0894 

1600 

4601 

8248847 

171*8876 

79-67tt 

8701 

11*6881 

171*2700 

79*6880 

1600 

4701 

119-0793 

171*8461 

79-678S 

700 

8801 

166-8778 

171*277t5 

79^865 

1700 

4801 

878-8289 

171»3626 

79*6720' 

800 

8901 

821*1225 

171*2861 

79 6851 

1800 

4901 

68*1686 

171*8601 

79-6706 

900 

4001 

115*8671 

171*2026 

79 6836 

1000 

6001 

298-3180 

171*8676 

79-6691 





8000 

5101 

1^0676 

17P8762 

79*«677 



TABLE IV.— TABLES FOB CALCULATING OBOCENTRIO PLACE 


321 


TABLE 

Jupiter’s mean motion for Odd Years. (Usod at p. 07 of i^xt.) 


Yrs. 

Oeg. 

Yrs. Deg. 

Yrs. 

Deg. 

Yrs 

Deg. 

Yrs. 

1 

80*35 

11 

3.33*82 

21 

277*80 

31 

220*77 

41 

2 

60*69 

12 

4*17 

22 

807*64 

32 

251*12 

42 

3 

91*04 

13 

34*62 

23 

337 91) 

33 

281*46 

43 

4 

121*89 

14 

64*86 

24 

8*34 

34 

311*81 

44 

5 

15174 

15 

95 21 

25 

88*69 

35 

.342*16 

45 

6 

182*08 

16 

125*56 

26 

69*03 

36 

1?*51 

46 

7 

212*43 

17 

155*91 

27 

99 88 

37 

42*85 

47 

8 

242*78 

18 

186 25 

28 

129 73 

36 

7;i*20 

48 

9 

273* J 3 

19 

216 00 

29 

I6i)*07 

39 

10*155 

49 

10 

303*47 

20 

246*95 

30 

190 42 

40 

133*90 

50 


Deg. 

Yrs. 

Deg. 

Yrs, 

Deg. 

Yrs, Deg 

Yrs. 

l)«g. 

Yrs. 

Deg, 

164*24 

51 

107 72 

61 

61 19 

71 

354*67 

81 

298*14 

91 

241*62 

194 59 

52 

138*07 

62 

8l*.54 

72 

*25*02 

82 

828*49 

92 

27196 

224*94 

53 

168*41 

63 

111 89 

73 

65*.iO 

83 

358 84 

93 

302*31 

256*29 

54 

198*76 

64 

142 24 

74 

85*71 

84 

29*18 

94 

382*66 

285*63 

55 

229*11 

65 

172*58 

75 

116*06 

85 

59*53 

95 

3-01 

31.5*98 

56 

259 40 

66 

202 9.1 

76 

146*41 

86 

89 88 

96 

83*35 

346*33 

57 

289 80 

67 

*283 28 

77 

176 75 

87 

120*23 

97 

6:i’70 

16 68 

58 

320 1.5 

68 

26;i 03 

78 

207*10 

88 

i.'io*.’-,; 

98 

94*05 

47 02 

59 

350*50 

69 

29.197 

79 

2;i7 45 

89 

180 92 

99 

124*40 

77*87 

60 

20*85 

70 

.124 32 

80 

267 80 

90 

211 27 

100 

154*74 


Jupiter’s mean motion for Days (Used at p 07 of Text.) 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Days. 




Dognu 

'R. 





0 


0 80 

0*17 

0 25 

o*;i3 

0*11 

0 50 

0*58 

0 66 

0 76 

1 

0*8.3 

0-iil 

100 

1*08 

M6 

1*25 

1 83 

1*41 

1 50 

1*,58 

2 

1*66 

1*74 

1*83 

1*91 

1*99 

2 07 

2 16 

2*24 

2 38 

2 a 

3 

2*49 

2*58 

2*(;6 

271 

2 82 

2*91 

2 99 

H*07 

3*16 

3*24 

4 

3*32 

3 41 

3 49 

3 ,57 

8 66 

:)74 

3 82 

3 90 

.8 99 

4*07 

5 

4*15 

4*24 

4* 32 

4*40 

4 49 

457 

4 65 

4*74 

4 82 

4 90 

6 

4*99 

5 07 

5 15 

5 23 

6 .’12 

5*40 

5 18 

.5*57 

5*65 

5 73 

7 

5*82 

E-90 

5*98 

6*07 

6 15 

6*23 

6 31 

6*40 

6 48 

6*56 

8 

6*65 

6 73 

6*81 

6 90 

6*98 

7*06 

7*15 

7*23 

7 31 

7*39 

9 

7*48 

7 56 

7*64 

7 78 

7*81 

7 89 

7 98 

8*06 

8*14 

8 2.) 

10 

8*31 

8*89 

8 47 

8*56 

8*61 

8*72 

8*81 

8*89 

8*97 

9 0(. 

11 

914 

9*22 

9*31 

9*30 

9 17 

9*. 55 

9 64 

9*72 

9 80 

9*.S9 

12 

9*97 : 

10 05 

10*14 

10*22 

10 80 10*39 

10*47 

10 65 

lOMU 

1072 


13 10*K0 10H8 1(M)7 11’05 1M3 11 1130 11'3H 11-47 1V55 

14 11‘6.3 ir7L' ILSO 11*88 11 9(1 1205 U 13 1221 1280 1238 

16 12’4(3 12T)5 12 0.3 12*71 12 80 12*88 12 90 i;{*(i4 -3*13 13 21 

16 13*29 13-38 13*40 13*54 13*63 l3*7l 13*79 18 88 13*90 14 04 

17 U-13 11*21 14*29 14*37 1446 14-54 1402 U71 1471) 11*87 

18 14*96 15-U4 15*12 15*21 1.5 29 15*37 15 45 16*54 15 62 15 70 


0123456 788 

Days. 

19 15 78 1587 15 86 ItMU 1(H2 iil "0 ItliS Ifi.'t? le'+R 16 58 

20 Ulia 1870 lB-78 1IV87 W'93 17U) 17'12 172(1 I728 17 27 

21 17-15 17-5;t 17-(ll 177(1 1778 17 8t! 17 W5 !80;i 1811 18-20 

22 18*18 18*36 1845 18.53 1801 1^*70 1878 1886 18 94 J9()3 

23 19 11 19*19 19 2S 19*36 19*14 19 53 19*61 1969 1978 19*86 

24 19*91 20 02 20*11 20 19 20 27 20 30 20*44 20*62 20*61 20*69 

25 1^0 77 20 80 20 94 21 02 21 11 21*19 21 27 21*35 21*44 21*52 

26 21 00 21 69 21 77 21 85 21 94 22 02 22*10 22 18 22 27 22*85 

27 22 13 22 52 22*60 22 08 22*77 22 8.5 22 93 23 02 23*10 23*18 

26 2)27 23 35 23 1-3 23 51 23*00 23*08 23 76 23 85 2.3 93 21.*()1 

29 2110 21*18 2120 2135 24 43 2151 24*.59 21*68 24 70 24*84 

30 2193 25 01 25*(m 25*18 ‘25*20 25*31 25 13 25 51 25*59 25*07 

31 25 76 25*81 25 92 ‘20 01 20*09 26*17 26 20 26 34 20 42 26*51 

32 20 59 20 67 26 75 26 81 *26 92 27 00 27 09 27 17 27 25 27*34 

33 27*12 27 r>(» 27 59 27 67 27 7-> 27 HI 27 92 28 00 28 OS 28*17 

34 28 25 2H*.)3 28 42 28.50 28.58 28 67 2^ 75 28 83 28*92 20 00 

36 29 08 2910 29 25 2'9 33 2i»*41 29 50 29 58 29*66 29 75 29*83 
36 29*91 30*00 30 08 30 16 30 24 30 33 


Jupiter’s Annual Equation. (Used at p. 97 of 'roxt.) 


+ 

0 

1 

•2 

3 

4 

•5 

6 

7 

‘8 

9 






Degrees. 





0 

0*0 

0*6 

1 2 

1*8 

2 4 

3*1 

3 7 

4*3 

4*9 

5 5 

1 

6*1 

6*7 

7*4 

80 

8*6 

9*2 

9*8 

10*4 

IM 

11*7 

2 

12 2 

12*9 

13*5 

14*1 

14 7 

15*4 

16*0 

16*(. 

17*2 

17*9 

3 

18*6 

19*1 

19 7 

20*4 

21*0 

21 6 

22-2 

22*9 

23*5 

24*2 

4 

24*8 

2.5*4 

26*1 

26*7 

27*4 

28-0 

28*6 

29*2 

29*0 

30*6 

5 

312 

31-9 

.S2'6 

33*2 

33*9 

34*5 

35*2 

35*0 

36*6 

37-2 

6 

.37*9 

38*6 

39*3 

40*0 

40*7 

41*4 

42*0 

42*8 

43*5 

4'i,2 

7 

44*9 

46*7 

46 4 

47*2 

47 9 

4s*(' 

19*4 

60*2 

60-9 

51*7 

8 

62*4 

63*2 

54*0 

51*8 

55 7 

66*4 

57*3 

58 2 

.59*0 

59*8 

9 

60*7 

61*6 

62*5 

63*4 

64*4 

65*3 

6(;*3 

67*2 

68*3 

69*4 

10 

70*4 

71*5 

72*7 

7.3*9 

75*0 

76-4 

77*0 

79*0 

80 5 

82*0 

11 

83*7 

85*5 

87*3 

90*0 

930 

97*6 



... 

... 


Maximum Equation 11*54 for Auomuly of 103*00. 

4^ ‘9 *6 7 *6 *6 4 *3 *2 *1 *0 

D©i(re<*s 

11 .. 105*0 li'9*5 112 2 114*2 116 2 117 7 

10 119*2 1206 121*9 1230 124*0 125 2 1262 127*2 128 2 129 1 

9 130*1 130*8 131*7 132*4 133*2 1340 1347 135*4 186 2 1368 

6 137 6 138 2 138*9 139*6 110 2 140 8 141*4 142*1 142 6 143*2 

7 143*8 1 44*4 1*44 9 145 5 146*1 146 6 147 2 147 7 148*3 148*8 

6 149*8 149*9 150*4 150*9 161*4 151*9 162*4 162*9 163*4 153 9 

6 154*4 164*8 166*3 155*8 156*3 166*8 167 2 167*7 168*2 158*6 
4 159*1 169*5 160*0 160*4 160*9 161*4 161 8 162 2 162*7 163 1 

3 163*0 164*0 164*5 164 9 165 3 165*7 100 2 160*6 107 0 167 5 

2 167*9 108*3 168*7 109*2 109 6 170*0 170*4 170 9 17l*.3 1717 
1 172*1 172 5 173*0 173*4 173*8 1742 1746 176*0 175*6 1759 

0 176*3 176*7 177*1 177*6 l77*9 178 3 178 7 179*2 179*6 180*0 


~ 0 1 *2 3 *4 *6 *6 7 8 9 

Oegiees. 

0 180 0 180*4 180*8 181*3 181*7 182*1 182 5 l82*9 183 3 183*7 

1 184*1 184*5 1850 185*4 185 8 180*2 lSi;*(> 187*0 187*6 387*9 

2 188 3 188*7 189*1 189 0 190*0 190*1 190 8 191-3 191 7 192*1 

3 192*5 193*0 193*4 1938 1943 194*7 195 1 J95*5 196*0 196*4 

4 190*9 197*3 l'(7*8 198 2 I98*tl 1991 ll'r)*6 200*0 200 5 200*9 

5 201*1 201*8 202*3 202*8 203*2 203 7 20t2 2017 205*2 20.5*6 

6 2 i 6 l 206 6 207 1 207 6 208*1 208*6 209*1 2o0 »5 2l0 1 210*7 

7 211 2 211 7 2123 2128 2l3*4 2\3*9 2145 215*1 215*0 2162 

8 216 H 217 4 217*9 218*6 21i**2 219 8 220 4 221*1 221 8 222*4 

9 223 2 223 8 224 6 225 3 220*0 220*8 227*6 228 3 229 2 2291) 

10 230 9 231*8 2.12 8 233*8 234*8 ‘230 0 237*0 238*1 289 t 240*8 

11 24*2*3 243*8 245 8 247 8 250 5 25.5*0 


Maximum Equation 11‘64 ior Auom/Oy of 267(;o 
- 9 8 *7 *6 5 *4 3 2 1 0 

11 2(>2 5 267 U 270 0 272*5 274*5 276*3 

10 278*0 279 5 281 0 282*4 283 0 2s'.0 280 4 287 3 288 6 289 6 

9 290 0 291 7 292*8 293*7 294 7 295 6 296 0 297*5 2!(8.4 299 3 

8 300 2 301*0 801*8 302 7 303 0 304 3 .105 2 300*0 300 8 307*0 

7 308*3 309*\ 309*8 3106 ;{|l-4 312*1 3!.iH 313-0 314*3 315*1 

6 315 8 316*5 317*2 318 0 318 0 319 3 320 0 320*7 321*4 322*1 

6 323 8 323*4 324*1 324*8 325*5 320*1 326 8 3'7 4 3281 828 8 

4 3*29*4 3,30-1 330*8 331*4 332*0 332 0 33.3 3 3.13 2 *134 6 335*9 

3 33.5*8 386 5 337i 337 8 338-4 339 0 339 0 :040 3 .140 0 841*5 

2 342*1 342*8 343*4 314*0 34t‘0 34.5:) :{I5*9 :140*5 ‘M?*! 347-R 

1 348 :i 348*9 340*6 :{,50 2 :ir>OH 3.'>1 4 352 0 36*2*6 353 3 363-9 

0 354 5 .355*1 3.55*7 3.56 3 850 9 ;157*6 358*2 858*8 8.59*4 3(X)0 


82 
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TABLE IV.— -TABIBS FOE CALOULATINO GEOOENTEIO PLAGE 


TABXiZS IV— Jupiter— -coni, 
Jupiter’s Anomaly. (Uted at p. 07 of Text.) 


+ 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 0 1 2 3 

4 5 6 7 

8 

9 





DeyrefH 






Degrees, 



0 

0 0 

1 1 

22 

32 

4-4 

.5-5 

6-6 

7.7 

88 

9*9 

0 180 0 181-1 182-2 183 

l 181-i 18r>'5 186'fi IW; 

7 188-8 

189-9 

1 

ll’O 

12 2 

13-3 

145 

16-t; 

10-7 

17-9 

19-1 

20-2 

21-6 

1 191*0 192-2 19.3'.3 104-i 

105 (i 1W7 IW-a IIW'O 2(KJ2 

201*5 

2 

22 1: 

23*0 

251 

26-1 

27-6 

28 9 

.30 2 

31-5 

32-9 

341 

2 202*6 203 9 205*1 2 ‘6 

1 207 6 208*9 210 2 21 M 

5 212-9 

214*1 

3 

36’6 

37-0 

38'4 

39 0 

11‘4 

42*9 

44-6 

40-1 

47-7 

49-6 

3 216-6 217*0 218 i 2191 

d 221*4 222-9 2296 226-] 

1 2277 

229 6 

4 

51 2 

58 1 

56-0 

67-1 

59 2 

61-7 

64-0 

07-0 

70 0 

74-0 

4 231-2 238-1 235-0 287* 

1 239*2 241-7 214*0 247*0 250*2 

254-0 

5 

77-5 

000 


•• 

•• 





- 

6 257*5 270 0 ... 

... . 



Maximum 

Equation 

i 5 0994 

for Anomaly 

of 90- 

00 

Maximum Equation 

6 0994 for Anomaly 

of 270 

00 

+ 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

- 9 8 7 6 

6 4 3 *2 

1 

0 






Dogio 

Ofl 






Degrees 



6 




... 



... 

... 

90-0 

102-6 

5 



270-0 

2cS2 5 

4 

100 0 

110 0 1180 

116-0 

11H*3 

1208 

122-9 

1260 

126-9 

128*8 

4 286-0 200-0 293-0 296 0 

29H 3 300 8 302 9 306 0 

806 9 

308 8 

3 

130 5 

182'3 133-9 

135*6 

137-1 

138-0 

140-1 

1410 

143-0 

144-5 

3 310-.6 312.1 :ii;i9 316 5 

3171 318-6 3201 821 6 

323-0 

324-5 

2 


147*1 H8'6 

149 8 

1611 

162-4 

163*6 

154-9 

1661 

167-4 

2 325-9 327-1 328 5 329 8 

331-1 332 4 .333 6 334 9 

336 1 

337 1 

1 

158 5 

169 8 160-9 

1621 

163-3 

1(;4’4 

166-5 

106-7 

167*S 

169*0 

1 388 5 339 8 340 9 3421 

343 3 344-4 345 5 346 7 

347-8 

349 0 

0 

1701 

i7r2 1 

,72*3 

173 4 

1746 

176 0 

170-8 

177 8 

178 9 

180 0 

0 350 I 361 2 352 3 35.3 4 

3.64-5 85,5-0 360 « 3678 

358 9 

.3600 


TABLE IV-Venus. 


Data for calculatlngf Latitude and geocentric Longitude of Venus from BC 1 to AD 2000 

(For Centurio^t B C. s('(* p *dM ) 

Venus’ mean motion for Centuries (Uso J at p. 05 of i ( it.) 


A.D 

K.ihyuRa 

Me.'iri long, 
ar commemm. 
mont of Holar 

Tamgi- 
’ tiid(> of 

Lungi. 
tilde of 

AD 

Kaln ug.i. 

Mean long, j- 
.it commenoe- 
Tnent of Bolar ^ 

Longi- 
tude of 



\ ear 

apHis 

node 



Year. 

apHiB. 

node. 



l)('g 

Deg 

Deg 



Deg 

Deg 

Deg. 

1 BC 

3011 KY 

303 2772 

79 78-17 

.59 8039 

1000 AD 

4101 K Y 

133 1288 

79 8283 

59 7288 

100 AD 

.‘1201 

142 2021 

79 7882 

69 7964 

1100 

1201 

332 1140 

79 8328 

69 721.3 

200 

3301 

341 2475 

79*7926 

69 7889 

1200 

4301 

J7l 0991 

79 8.-172 

69-7138 

300 

3 401 

180 2327 

79 7971 

69 7HI4 

1300 

4401 

1('0843 

79 8417 

69 7063 

400 

35(1 

19 2178 

79 8010 

69 7738 

1400 

4501 

209 0694 

79 8461 

69-6988 

500 

36(1 

218 2030 

79 8060 

69 7063 

1600 

4601 

IS 0646 

79 8506 

59 6918 

600 

370! 

57 1882 

79 810.5 

69 7588 

1600 

47(1 

2 47 0398 

79 8560 

69-6838 

700 

3801 

2a0 17.13 

79 8119 

59 7613 

1700 

48(1 

86 0249 

79 8595 

59-6763 

800 

3901 

95 lf)S5 

79 8194 

69 7438 

1800 

4901 

286 0101 

79-8639 

69 6687 

900 

1 01 

294 1 136 

79 8238 

59 7363 

1900 

60(1 

12.3 9952 

79 8684 

59 6612 





2000 

5101 

322 9804 

79 872o 

59 6537 


Venus’ mean motion for Odd Years. iVm\ at p % of Text) 


Trs. 

Deg. 

Trs. 

Deg. 

Yrs 

Deg. 

Trs 

Deg 

Trs. 

Dog. 

Trs 

. Deg. 

Trs. 

, DeL' 

Yrs. 

Dog. 

Trs. 

Deg. 

Yrs. 

Deg. 

1 

225 19 

11 

317 09 

21 

48 99 

31 

1 10 88 

41 

232 78 

51 

32t*(.8 

61 

56-58 

71 

148 4 S 

81 

240 38 

91 

3,32 28 

2 

90 38 

12 

182 28 

22 

27418 

32 

6 07 

42 

97 97 

52 

189 87 

62 

281-77 

72 

13 07 

82 

10.5 67 

92 

197 47 

3 

316 57 

13 

47-17 

23 

139 37 

33 

231 26 

43 

323 16 

53 

55 06 

63 

146 96 

73 

238 86 

83 

330 76 

93 

62 66 

4 

180-76 

14 

272 06 

24 

4 .56 

34 

96 i5 

44 

183-35 

54 

280 25 

64 

12 15 

74 

101-05 

84 

196 9.5 

94 

287 85 

5 

45*95 

15 

137-85 

25 

229 75 

35 

.321 64 

45 

53 54 

55 

145 44 

65 

237-34 

75 

.329-24 

85 

61-14 

95 

163-04 

6 

27l 14 

16 

3 04 

26 

94-94 

36 

188-83 

46 

278*78 

56 

10 6.3 

66 

102 53 

76 

19113 

86 

286-33 

96 

18 23 

7 

136-33 

17 


27 

32013 

37 

52 02 

47 

143 92 

57 

235*82 

67 

327 72 

77 

69 62 

87 

151-52 

97 

243 42 

8 

1 62 

18 

98 42 

28 

185 32 

38 

277 21 

48 

9-11 

58 

101-01 

68 

192-01 

78 

284-81 

88 

16-71 

98 

108 00 

9 

226 71 

19 

318-61 

29 

50’5l 

39 

142 40 

49 

234 30 

59 

326-20 

69 

58-10 

79 

160-00 

89 

241-90 

99 

383 79 

10 

9V90 

20 

183 80 

30 

275 70 

40 

7 59 

50 

99 49 

60 

191 89 

70 

'283 29 

80 

16-19 

90 

107 09 

100 

198 98 



TABUS IV.— TABLES FOB OAICULATINO OEOOENTRIO PLACE 
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TABI^E lV-Ventti--c(mt. 

Venna’ mean motioa fbr Sayi' (P. 86 of Teit. ) Vanus’ Annaal Equation. Venus’ Anomaly. 

(P. SlflofTm) (P. «li of T"xt ) 

Days. 0123*66789 +- 


Degrees. 





Degret 

>6 


0 

0*0 

180*0 

180*0 

360 0 

PegrtH^K. 








1 

2 4 

179*6 

180 4 

357*6 




0 1 00 

3 20 

4 81 

6 41 

8t»l 

9*61 11 21 12 82 14*42 

2 

47 

179 2 

180 8 

356 8 

00 

O'O 

IHO'O 

1 ]6-02 17*02 

19 23 

20 83 

22*43 

24*03 

25 63 27*24 28 84 30 44 

3 

7*1 

178 8 

181*2 

352*9 

01 

3*0 

183*0 

2 22 04 33 64 

35 25 

36*6.5 

38*45 

40 05 

41 66 43*26 44 86 46 46 

4 

9*5 

178*5 

181 5 

3.50 5 

02 

6*0 

I86 0 







5 

11*9 

178*1 

LSI 9 

348 1 




3 48 06 49*67 

61*27 

62*87 

64 47 

66 07 

57*68 59*28 60*88 02 48 

6 

148 

177*7 

182*3 

345 7 

03 

9*2 

189*2 

4 64*08 65 6H 

67 29 

68*89 

70*49 

72 09 

78 70 75*31* 76’90 78 50 

7 

HV7 

177*3 

182 7 

843 3 

04 

12*2 

192 2 

6 80*11 81*71 

83*31 

84 91 

86*51 

88 12 

89*72 91*32 92 32 94 53 

8 

19*1 

176*9 

183 1 

340*9 

05 

16*5 

.96*5 







9 

21 1 

176 6 

183*4 

3.38 6 




6 96 18 97*78 

99 33 

100 9, H 102 54 104 14 U)5*74 K'7 34 108 94 110 65 






06 

187 

198*7 

7 112*15 11.2 76 

115 35 

116 95 

118*56 

120 16 

121*70 123 36 124 97 126.57 

10 

23 9 

I7tl*2 

183*8 

336*1 

07 

22 2 

202*2 

8 128*70 129 77 

131 ■:}7 

J32 98 

134 58 

136 18 1,37*78 139 38 J40 99 142 59 

11 

26*;{ 

175*8 

184*2 

333 7 

0-8 

25 7 

205*7 







12 

28 7 

175 3 

184 7 

331*3 




9 144 19 146 79 

147*40 1 49 00 1 50 6fi 

152*20 

153 80 155 41 167 01 158*61 

13 

31*1 

174*9 

IK5*1 

328*9 

09 

29*5 

209*5 

10 160*21 161 81 

163*42 

166 02 

166 62 

168 22 

169 83 171 43 173 03 174*63 

14 

.33 6 

1745 

185*5 

326 5 

10 

33*2 

213*2 

11 170 23 177‘81 

179*44 

181*01 

182 64 

182 24 

185*85 187 45 x89 06 190*65 

15 

35 9 

174 1 

185*9 

324 1 

11 

37 2 

217*2 







16 

38*4 

173 7 

186*3 

321 •»; 




12 192*25 193*86 

19546 

197 06 

198 m 

200*27 

201*87 203*47 206 07 2063)7 

17 

10 8 

173 2 

186*8 

310 2 

12 

41 5 

221 5 

13 208*28 209 88 

211*48 

213 08 

214*',ii 

216 29 

217 89 219*49 221*09 222 70 

18 

43*2 

172 8 

187*2 

316*8 

13 

45*2 

225 2 

14 224*80 226 9U 

227 50 

229*19 

230 71 

232 31 

233*91 235 51 237 11 238 72 

19 

45*7 

172*4 

187*6 

314*3 

14 

51*5 

231*5 

16 240 32 241 92 

243*52 

246 13 

246 73 

2 18 33 

249*9 3 25 1 53 253 1 4 25 174 

20 

4c^ 2 

171 9 

188*1 

311*8 

1 5 

57*7 

237*5 

16 266*34 267 Ui 

2.51>*r»4 

2H1*!5 

262 75 

264*35 

265*96 267 56 269*1 6 270 76 

21 

60*t5 

171*4 

188*6 

309 4 

16 

64 7 

21F7 

17 272 36 273*96 

275*67 

277 17 278*77 280 37 

281*97 263*58 286 18 286*78 

22 

53*1 

170*9 

189*1 

306*9 

1*7 

75 0 

265 0 







23 

65 6 

1704 

189*6 

301*4 

1 75 

90*0 

270*0 

18 288*38 2S9 98 

291 59 293 19 

294 79 

296 39 

297*09 299 60 3s *1 2«) 302 Hi) 

24 

58*2 

169*9 

190*1 

301*8 




19 304*10 306 Ol 

307 61 

.309*21 

310*81 

312 41 

314 02 315 62 317*22 818 82 

25 

60 7 

169*4 

190 6 

299*3 


+ 

— 

20 320 43 322 03 

323’63 

325 23 326 83 

328*44 

336*04 331 64 .133*24 334*84 

26 

63*3 

168 9 

191*1 

296*7 










27 

65*9 

168 3 

191*7 

294*1 

17 

105 0 

285 0 

21 386 45 338*06 

339 66 

3U 25 

342 86 

84146 810*06 347 66 349*26 35(1 87 

28 

i;8 1 

167*7 

192 3 

291*6 

1*6 

115 3 

296*3 

2 2 362*47 354*07 

855 h7 

357 27 

368 8H 

0 48 

2 08 3 6S 5*29 6*89 

29 

71 1 

167*1 

192*9 

288*9 

15 

122 3 

302 2 

23 8 49 10 09 

11 (.9 

13*30 

14 90 

16*60 

18 10 19 70 21*31 22 91 

30 

73 S 

166*4 

193 6 

286 2 

14 

128 5 

308*5 

24 24*61 26*11 

27 72 

29 32 

30 92 

32*.52 

34 12 35 7.1 37 33 :'8 93 

31 

76 4 

165 K 

114*2 

283 6 

1 3 

134*8 

314 8 

26 40*53 1^2*13 

4' 1 74 

45*31. 

46*9 1 

48'5 1 

50 15 6175 53 3.) 5195 

32 

79-1 

165*1 

194 9 

280 9 

1*2 

1 38 5 

318*5 

26 66 55 58*16 

69 76 

61 .30 

62 96 

(4 56 

60 17 67 77 69 37 70*97 

33 

81 9 

lo4 3 

196 7 

278 1 










34 

847 

163 5 

196 6 

275 3 

11 

142 8 

322*8 

2 7 72*67 74*17 

76 78 

77 38 

78 98 

s0*69 

82*19 83 79 85 39 86 99 

35 

87*5 

162*7 

197 3 

272 6 

10 

146*8 

326*8 

28 88 60 90*20 

91 80 

93* 10 

96 00 

96*61 

98*21 99 81 101 41 103 02 

36 

90 4 

161*9 

198*1 

269*6 

09 

150*6 

330*5 

29 10462 106 22 

107 82 

109*12 11103 

112 63 

114 23 115*83 117*48 119 04 

37 

93*4 

161 0 

199 0 

266 6 










38 

96 1 

159 9 

200*1 

263 6 

0*8 

154*3 

334*3 

30 120 64 122*24 

123 1^4 125 45 127 06 

128*65 

130 25 131 85 133*46 185*06 

39 

99*6 

158*8 

201*2 

260 4 

07 

157*8 

337*8 

31 186*66 138 26 

139 86 

14147 

113 07 

144 67 

140 27 147*87 1 49*48 1 51*08 






06 

]6l*a 

341*3 

32 152*68 164 28 

165 89 157*49 15i»09 

loOoH 

162*29 163 90 166*50 167*10 

40 

102 8 

157*7 

202 3 

267*2 










41 

106*2 

166 2 

203 8 

253 8 

05 

161*5 

344 6 

33 168 70 170 30 171*91 

17,3*51 

175*11 

176‘71 

178 32 179 92 181*52 183 12 

42 

109*8 

151 6 

205*4 

250*2 

04 

167 8 

347*8 

34 184 72 186 33 

187 93 

189*53 

191 13 

192 73 

191.34 195 94 197*54 199 1 4 

43 

113 6 

162 8 

207 2 

24 6 4 

0 3 

170 8 

360*8 

35 200 7 6 202 35 

203 95 

205 55 

207*16 20S76 

210 36 211 96 213 56 2l.5*H; 

44 

117 9 

150»; 

209 4 

242 1 




36 216 77 218 37 

219*97 

221 67 

223 18 

224*78 


45 

1 22 9 

1 178 

2122 

237*1 

02 

174 0 

354 0 







46 

129*7 

142*8 

217 2 

230 3 

0 1 

177*0 

357 0 







46 38 

J.35-0 


225 0 

... 

00 

180*0 

360 0 


TABLS IV— Saturn. 

Data for calcnlatmgf Latitude and geocentric Longitude of Saturn frox!i B.C. 1 to A.D. 2000. 

Saturn’s mean motion for Centuries. 


(For Conturios D C aee p ) 


AD. 

Kaliyuga. 

Mean Long 
at.t’oniTnonCc- 
moiit of Svolur 

c 

If- 

Longi* 

tndf* 

AD. 

Kaliyuga. 

Mean Long 
oomtnenoo- 
inont of Holnr 

Longi- 
tude of 

Longi- 

tude 



Your 

apsm. 

of uo6e 



V ear 

apgis. 

of node. 



Deg. 

Dog. 

Dog. 




Deg. 

Deg. 

IB.C 

3101 K.y 

. 70*5378 

236 6194 

LH)4714 

1000 A.D. 

4101 K.Y. 4H-t)072 

236 *5226 

100*4162 

100 A.D. 

8201 

212*4447 

236*6197 

100*46.59 

1100 

4201 

191 6141 

236*6229 

100*4107 

200 

3.301 

354 8517 

>536 6201^ 

100 4604 

1200 

‘IBOl 

333*4211 

236>*(;2.{3 

100 4052 

300 

3U)1 

; 36 2586 

236*6203 

LK) 4648 

1300 

*4401 

116 3280 

236*6236 

100 3997 

400 

3601 

278*1656 

286 6207 

1(K)*4493 

1400 

4501 

267*2349 

236*62.M) 

luO-3941 

500 

8601 

60 0725 

280*6210 

100*4438 

1500 

4601 

39*14 iw 

2:{0*»!242 

U)(>*38S6 

600 

8701 

201 9794 

236*621.3 

100*4383 

1600 

4701 

181*0488 

236*62441 

100*3881 

700 

3801 

343*8864 

236*6216 

100*|.32« 

1700 

4801 

322*9568 

236-6249 

100*3776 

800 

3901 

126*7988 

286*6220 

100*4272 

1800 

4901 

104 8627 

236 6252 

100*3721 

900 

4001 

267*7602 

2;16*6223 

100*4217 

1900 

,5001 

246*7696 

23662.56 

100*8665 





2000 

filOl 

28*8766 

236*0260 

1 


82 -a 



TABIiX: I\r— Saturn— cowi. 


Saturn^s mean motion fOr Odd Years. (CJ»ed at p. 97 ot' Text.) 


Yrs 

, Dec* Yrs. Beir. 

Yrs. Oep. 

Yrs. 

Oep. 

Trs. Dor. 

Trs. Dp(f. 

Yrs. 

Dpp. 

Trg. Def., 

Trs. Deft 

Yrs 

Dep. 

1 

12*22 

11 isi « 

21 256*60 

31 

18*79 

41 iwe8 

61 203-17 

61 

26*36 

71 147-o6 

81 209-74 

91 

31 93 

2 

24*44 

12 Uti-HS 

2 2 208*82 

32 

31*01 

42 133-20 

52 275 89 

62 

37*.58 

72 150-77 

82 281-90 

92 

44-15 

3 

30*60 

13 1&H85 

23 28l-0t 

33 

43*23 

43 105 42 

63 287-61 

63 

49 80 

73 171 00 

83 204-18 

93 

56 37 

4 

48*88 

14 171 '07 

24 293*26 

34 

55 45 

44 177 04 

64 200-83 

64 

62 02 

74 I8t-2I 

84 306 40 

94 

68*59 

5 

61*09 

16 I8:i-2H 

25 305*^18 

35 

67‘67 

45 1H9-N0 

65 312 05 

65 

74 24 

76 UlO-43 

86 31802 

95 

80*81 

6 

7:1*31 

16 lys-fio 

26 317*70 

36 

/9*89 

46 20208 

66 324-27 

66 

86 46 

76 208 05 

86 33084 

96 

9,3*U8 

7 

85*53 

17 

27 329*91 

37 

92 10 

47 214 80 

57 330 40 

67 

98 68 

77 220-87 

87 34300 

97 105-26 

8 

97 75 

18 21!KH. 

28 342*13 

38 101*32 

48 220-51 

68 34H-7I 

68 1 i0*9() 

78 233 00 

88 355-28 

98 117-47 

9 

109*97 

19 232 1(1 

29 :151--:15 

39 110 54 

49 238 73 

59 0 92 

69 123-12 

79 246-31 

89 7-50 

99 120 00 

10 

122*19 

20 2.14 38 

30 0 57 

40 128*76 

60 250 05 

60 13’14 

70 135 33 

80 257-62 

90 10-72 

100 141-91 


Saturn’s mean motion for Days. 

Days. 0 12 3456789 Days 012 3456789 

DejfrecH, De^^iees. 

0 ... 0.03 0’07 0 10 0 13 0-17 0*20 0‘2.3 0 27 0*30 19 6,30 6 30 6 42 6 40 0 40 6 52 0 60 6‘5y 6 02 0 00 

1 0*33 (1*37 (1*46 0'43 0-47 0‘50 0‘63 0,57 0 00 U04 20 (i09 0 72 0 70 0 79 0 83 6 80 089 6 93 6 90 0 99 

2 0‘07 0 70 0-74 0 77 0-80 0 84 0*87 0 90 0*91 0'd7 21 7 03 7 06 7 09 7 13 7 10 7l9 7 23 7 26 7 29 7 33 

3 1*00 1 04 1*07 MO M4 1 J7 V20 1-24 T27 130 22 7 30 7 39 7 43 7 16 7 49 7 53 7 50 7’59 7 63 7 00 

4 1*31 1*37 1'40 1 41 1-47 1‘61 1*,54 1*57 161 MU 23 7 70 7 78 7 70 7 80 7 83 7 86 7 90 7 93 7 96 8 00 

6 1'67 r7l 1*74 1*77 1-81 1*84 187 1*91 1*94 1*97 24 H('3 800 810 813 8 10 8‘20 8 23 8 20 8-29 8.33 

6 2 01 2 04 2'07 2 11 2‘14 2 17 2 21 2*21 2‘27 2*31 2 5 8 30 8 40 8 13 8 46 8 50 8,53 8 57 8 00 8 03 867 

7 2’34 2 38 2*41 2“4l 2 48 2*51 2 51 2'5K 2*01 2*04 26 8*70 8 73 8 77 S8l> 8 83 8 87 S 90 8 93 8 97 9 00 

8 2-08 2 71 2 71 2 78 2 81 2‘84 2 88 2 91 2*94 2 98 27 9 03 9 07 910 9 13 917 9 20 9 23 9 27 9 30 9 33 


9 

3*01 

8 04 

3 08 

3*11 

314 

318 

3 21 

3*2.5 

3*28 

3 31 

28 

9 37 

9 40 

9 13 

9 47 

9 50 

9 54 

9 67 

9*60 

9(U 9 67 

10 


3 38 

3 41 

3 45 

3 18 

8*61 

3*55 

3 68 

3*61 

3*65 

29 

9 70 

9 7-4 

9*77 

9*80 

9 84 

9 87 

9 90 

9 94 

9 97 10 00 

11 

3*68 

:t7i 

3 76 

3 78 

3 81 

3 85 

3-88 

3 91 

3 95 

3-98 

30 

10 04 10 07 

1010 

1014 

1017 

10 20 

10*24 

10 27 

10*31 10.34 

12 

4*01 

4 05 

4*08 

4-12 

415 

4*18 

4*22 

4 25 

4*28 

4*32 

31 

10-07 

10 41 

10*44 10 47 

10 51 

10*64 1()'67 

1061 

10 64 10 67 

13 

4*35 

4 38 

4*42 

4 15 

4-48 

4 62 

4.55 

4.58 

4 62 

1 65 

32 

10 71 

10 74 

10 77 

1081 

10 84 10 87 10 91 

10*94 1 0 97 11 01 

14 

4 68 

4 72 

475 

4 78 

4 82 

4 85 

4 88 

4 92 

4 95 

4 99 

33 

11 01 

n 07 

1111 

11 14 

11 18 

1121 

11 24 

11 28 11 ;ii n 34 

15 

5 02 

6 05 

5 09 

612 

515 

519 

5 22 

5 25 

5*29 

5 32 

34 

11 ;t8 

11 41 

11 -44 11 48 11 61 

11 64 11 58 

1161 

11 64 11 68 

16 

5 85 

5 39 

5 42 

6 46 

6 49 

6 52 

6,55 

5.59 

6 62 

6 65 

35 

1171 

11 74 11 ’78 

11 81 

11 84 11 88 11*91 

11*94 11 98 12 01 

17 

r>’69 

5*72 

6 75 

,5 79 

6 82 

6 85 

6 89 

5 92 

6 96 

5*99 

36 

12 05 

12 OK 

1211 

121.5 

1218 1221 

... 


... 

18 

6 02 

6 06 

6 09 

(.12 

616 

6 19 

6 22 

6 20 

6 29 

6 32 

















Saturn’s Annual Equation 

, (UBod »t p 97 ot Text ) 






*+* 

0 

•1 

•2 

•3 

•4 

5 

6 

7 

8 

9 

- 

0 

1 

-2 

3 

•4 

5 

6 

7 

8 9 




Depri'Pfl 















0 

0 0 

1 0 

2 0 

3 1 

4 1 

51 

6 1 

71 

82 

i*2 

0 

180 0 

180 8 

181*7 

182.5 

183 3 

184 1 

184 9 

185 8 

186 6 187 4 

1 

10’2 

n 2 

12 2 

13’3 

144 

15 4 

16-1 

17 5 

18.5 

19*6 

1 

188 3 189*1 

189 9 

190 8 

191*6 

192 4 

J9:i3 

1941 

194 9 196 8 

2 

20 6 

21 7 

22 7 

2,18 

249 

26 0 

271 

28 2 

29 2 

30 4 

2 

196*7 

197*5 

198 1 

199 4 

20(1 8 

201*1 

201-9 

202 8 

203*8 204*7 

3 

315 

32 6 

3.17 

319 

36 1 

:i7 2 

38 4 

39 6 

'40 8 

-42 0 

3 

205 6 

2( 6*6 

207 5 

208 4 209 4 210 3 

21 1 3 

212*3 

213*3 214*4 

4 

43 2 

-It 5 

15 9 

-17 1 

48 5 

49 7 

51 1 

52 5 

540 

55 5 

4 

215*4 

2h;*5 

217 5 

218 7 

219 8 

221 0 

222 1 

223 4 

224 6 22.5 9 

5 

57 0 

.58 5 

60 1 

617 

63 5 

65 4 

(7 2 

69 2 

71 5 

73 7 

5 

227*3 

2 8*5 

229*8 

231 3 

2:-13 0 

234*6 

236 3 

238 3 

240 0 242*3 

6 

76 2 

79 3 

82 7 

87 5 

97.5 






6 

2 94 3 

247*;-1 

250 8 

255 U 

262 5 






Maximum Dquatiou 6*3767 tfir Auomai\ <)107*,50. 

+ 9 8 7 6 5 4 3 2 1 0 

l)ej^r(*(‘R 


6 

5 

117 7 

1 20*0 

121 7 

123 7 

125 4 

97 5 
127*0 

105 0 
128 7 

109-2 
130 2 

112 7 
131 6 

115 7 
132*7 

4 

1341 

i;i5 4 136 6 

1.17*9 

139 0 

1102 

111 3 

112 5 

1-13 5 

1-44 6 

3 

145*6 

146*7 

147*7 

1187 

1-19*7 

150 6 

151*6 

152*5 

i,5:i*5 

1.54*4 

2 

155 3 

1.56*2 

157*2 

1.58 1 

1.58 9 

159*2 

160 7 

101 6 

162*5 

163:3 

1 

164 2 

165 1 

i6r>’9 

166 7 

167*6 

168 4 

169*2 

17(.*1 

1700 i7l 7 

0 

172 6 

173*4 

174*2 

175*1 

1 75 9 

176*7 

1/ / ,) 

178*3 179 2 

180*0 

+ 

•0 

1 

2 

3 

4 

5 

Saturn’s Anomaly. 

•6 7 *8 9 

0 

0*0 

0*7 

1 5 

Degree' 
2 2 2*9 

’ 3-7 

4 1 

.5*2 

5*9 

67 

1 

7 4 

8 1 

8 0 

9 6 

10*4 

11 2 

119 

12 7 

13*4 

14*2 

2 

14 9 

15 7 

lo-f» 

17*2 

18*1 

18 8 

19 6 

20 4 

21*2 

22*0 

3 

22*8 

23 7 

2 4*5 

25 3 

26*1 

26*0 

27*8 

28 7 

29 5 

:io*3 

4 

,31 2 

32 1 

33’i» 

3;; 9 

34 8 

35*7 

.36 7 

37 0 

38*5 

39-5 

5 

4f)5 

11 5 

t2‘5 

43 5 

41.6 

'ir.*6 

46 7 

47 9 

-49 0 

,50*1 

6 

51*4 

.52 5 

53*9 

55 1 

56*6 

57*9 

59*2 

60 9 

62*5 

64 1 

7 

66*0 

67 7 

70*0 

72 2 

76*0 

78*2 

83*0 

90*0 

. 



Maximum Equation 7 6586 Anomah of 90*00 . 

4 -9 8 7 *6 5 -4 3 2 1 0 

OeKrees. 

7 90 0 97 0 101 8 1(».50 107*8 1100 1123 111*0 

6 116 9 117*5 119*1 120*8 1 22 1 12:15 124*9 120 1 !27 6 1286 

5 129*9 181*0 1.32*1 133 3 1.34*4 135 1 136‘6 137 5 138*. 5 139*5 

4 1406 141*6 1424 113*3 144*3 145*2 146*1 147*0 1479 148*8 

3 149*7 1.505 15V3 152*2 1.5:i*l 153*9 1,547 1555 166*3 167»2 
2 158*0 158*8 ]59*0 160 4 161*2 101*9 102*8 103*5 1013 165*1 

1 105*8 106‘0 lOT'.'l 108 1 108*8 109*0 I70*4 171*1 I7l 9 1726 

0 173 3 174 1 174*8 17.5 6 176 3 177*1 177*8 178*5 179*3 180 0 


Maximum Equation 6*3767 for Anom.dv of 202 50 

- 9 8 7 6 6 4 *3 2 1 *0 

DeprooB 

6 202 5 272*5 277*3 280 8 281^*8 

5 280 3 288*5 290*8 2‘92*8 294 0 290*5 m .*1 299 9 301 5 ;103*0 

4 3045 300*0 307*. 5 308 9 310*3 311*5 312*9 314*1 315*5 IIIOS 

3 318*0 .i!9*2 320 4 321*0 322*8 323 9 32.5*J 320*3 327*4 328’:) 

2 :i29 6 3:iO*8 :i3l*H 332*9 ;^34’0 3:;5*1 3:10 2 :i37*3 :i38*:{ 3.39*4 

1 3UN 311*5 .112*5 3430 31-4 0 :U5*0 340*7 347*8 .348*8 349*8 

0 350*8 351 *8 :i62 9 353*9 351-9 :155 9 :i5i; 0 358*0 1159*0 300*0 

(IJ.H0(1 at p 1>7 ol Text ) 

- 0 1 2 3 4 -5 -6 *7 *8 9 

Dppreos. 

0 180*0 180*7 181*5 182*2 182 9 183*7 184*1 186*2 185*9 J807 

1 187-4 188*1 1H8’9 1WM1 190*4 191*2 191*9 192*7 193 4 191 2 

2 194*9 1957 196*5 197*2 1981 ]98’8 1 99*0 200 4 201*2 202*0 

3 202*8 203 7 201 5 205*3 200 1 200 9 207*8 208*7 209*5 210*3 

4 211*2 212 1 213*0 213*9 214*8 215*7 210*7 217 6 218*6 219*5 

5 220*5 221*5 22-2 6 223*5 224 6 225*0 220*7 227*9 229*0 230 I 

6 2.11*4 232*6 233*9 235*1 23(> 6 2;t7’9 239*2 240 9 242-6 244-] 

7 24i]*0 247*7 250*0 m2 2.55 0 268*2 203*tl 27O*0 .. 

Maximum Equation 7*6586" for Anomaly of 270'00\ 

- -9 8 *7 6 -5 *4 3 2 *1 0 

Doprp<“i. 

7 270*0 277-0 28r8 285*0 287*8 290*0 292*3 294-0 

6 296*9 297*5 299*1 300*8 302’ 1 30:i 5 304-9 .306*1 307 6 308*6 

5 309-9 311*0 312*1 313*3 314*4 315*4 316*5 817*5 818*6 319*6 

4 :J2U-.5 321*5 322*4 323*3 324*8 325’2 320*1 327 0 327*9 828*8 

3 329 7 .330*.5 331 8 332*2 333*1 333*9 334'7 336 .5 3:i0*3 837*2 

2 338-0 338-8 :m*6 340 4 341-2 3U*9 342*8 343*5 3-14*8 346*1 

1 346*8 3U90 347*3 348*1 348*8 349*0 350*4 351 I .361*9 .362*6 

0 363*3 864-1 354*8 356 0 356*3 357*1 357 H :158 5 869*8 860*0 



TAHLB IV. MAKS EYK-TABLE 
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IV— Mercury eye tafcle— conf. 

Showing for every tenth day in the Indian Solar year, etc . — conu 
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TABIiB IV— Jupiter eye-table. 

Showing fi)r every ten days in the Indian solar year the mean longitnie of Jupiter corresponding to the actual geocentric place, entered in heavy type in column 1. (Text page 132.) 
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TABLE XV-A. 


Vtu Plftoai of Planets aocording to Indian Bphomoris at Oommonooinent of eacli 



Century from 3102 B.C. 

to 1 B.O. (K.T. 

0 to X.T. 

3101.) 
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Korcnry. 

Jupiter. 
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Saturn. 
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861 4239 

3001 

101 

288*0842 

88 8463 

2(K) 8276 

93 7242 

183’8;MW 

2901 

SOI 

290*4012 

104 f 623 

865*6721 

292 7U93 

275*2877 

2801 

801 

860 9882 

240 8808 

160 8107 

181 6944 

57 I44H 

2701 

401 

60 6162 

816 8988 

806 0613 

830 6796 

199 0516 

2601 

501 

121 0422 

82 9108 

99 805<1 

169 6648 

840 9684 

2501 

601 

181*5692 

108 9848 

2516606 

8 6497 

122 8668 

2401 

7ol 
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184 9528 
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2301 

601 
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46*6199 

♦6*6791 
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100] 

08*6772 
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1901 

UOl 
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264 8067 
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2h1 0^103 
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821*5454 

36 2186 

1701 

1401 

805 7852 

357 0788 
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160 5305 
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1601 

1601 
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73 09i>3 
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869 516(> 

820*0274 
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2001 
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2701 

12 0362 

266.41/8 
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227*8868 

222 9102 

301 

2S01 
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68 9317 

06 8219 

4 8171 

201 

2001 

183 0902 

57*848.8 

218*6763 

266*8070 

146 7240 

101 

8001 

194*2172 
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8 4209 

104*2921 

288*6800 
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8101 

264*7442 

209*8848 

163 1655 

808*2772 

70*5878 


TABLE IV-B. 

Planets.—BoTOlutions and Increases of Lonsritude iov different periods according to Surya Biddh&nta 
and Indian Ephemeris. (See page 121, paragraph 297 of Teat.) 
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122 1408 
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12*22 
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198*98 

16*2555 

91 98 

91*90 
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226*198 

226*19 
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86*00 

40*18 
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76 6 

76018 

41*621 

187*56 
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41621 

54'76 
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358*86 

847*00 

369 82 

15*73 

369*93 

339*20 

356 62 

29 65 

861 12 

818*06 

aioi 

1 

190*26 

178*41 

30*17 

46*08 

12*14 

351*42 

22172 

264 74 

46 87 

12*88 

8101 

1001 

72 90 

68 68 

14184 

168*63 

846 22 

880 49 

59*72 

84 59 

81 87 

68*01 

1101 

2001 

315*54 

308 96 

263*61 

260*97 

320 80 

309‘6(; 

257*72 

274 44 

117 87 

98 19 

101 

3901 

198*18 

194 22 

5*18 

8*42 

294*88 

2HH*08 

96 72 

104*29 

163 87 

183*87 

AJ). 800 

4001 

80*82 

79 49 

116*86 

116 87 

268 46 

2o7*70 

293*72 

29414 

189 87 

178*65 

1900 

6001 

323*48 

824*76 

228 52 

228*31 

242*54 

246*77 

181*72 

123*99 

225*87 

213 78 

83-a 
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tABLii: n-c.— sun’s ukan wNontTos, irrr. 

Sun’s BSMi aongitaAs Slid Sdnkldttn far Vrsirir ««nplet» dm^ of Xadikn SOlkf fWr. 


Day 0 ’h mrt»in Eqa 
longitude 


Dojjreei. 
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357*8600 - 

h 2*1378 

1 

868 :'462 

2 1333 

2 

859 8318 

2 1228 

3 

0 8174 

21133 

4 

1*8086 

2*1936 

5 

2*7888 

2 0967 

6 

3*7742 

2*0858 

7 

47698 

2*0767 

8 

6*746 1 

2 0047 

9 

6*7310 

2 0514 

10 

7*7106 

2 0.191 

11 

8*7022 

2*026' 

12 

9 0878 

2 0122 

13 

10*0734 

1*9980 

14 

U 0690 

1*9833 

15 

12*6446 

1*9807 

16 

13*6302 

1 9500 

17 

14 6168 

1*93.13 

18 

16*6014 

1*9107 

19 

10*5870 

1 9000 

20 

17*5720 

1 88.13 

21 

18*3582 

1 8022 

22 

19 6418 

181.19 

23 

20*6294 

18217 

24 

21*5150 

1 8025 

25 

22*6006 

1*7814 

26 

23*4802 

1*7000 

27 

24 4718 

1 7383 

28 

25 4574 

1*7107 

29 

20 4130 

1*0933 

30 

27*4286 

1*6080 

31 

28 4142 

1*6466 

32 

29*3998 

1*6192 

33 

80 3854 

1*595.6 

34 

31 3710 

1*.5692 

35 

32*3567 

1 ,646.6 

36 

33* '42.1 

1 5167 

37 

31*.1279 

1 klH 

38 

35.11.15 

1 1(033 

39 

30*‘2>*91 

1 1.;,)8 

40 

37*2817 

1 9)01 

41 

38 270 1 

1 37/8 

42 

39 2659 

1 9480 

43 

40 2116 

1 .1180 

44 

41 2271 

1*2891. 

45 

42 2127 

1 2(680 

46 

43*198.1 

1*2197 

47 

4118.19 

1*1907 

48 

46 1095 

1 1617 

49 

j40 1651 

1 1347 

50 

47 1407 

MOU 

61 

48 1203 

1 0703 

52 

V9 1119 

1*0309 

53 

50*0' 175 

1 0')25 

54 

51 ii83l 

9703 

55 

ry2 0687 

9368 

56 

63 0511 

9026 

57 

61.039H 

•8007 

58 

r>6*‘Hi.55 

•8,413 

59 

5t5 0lU 

7961, 

60 

60 0 917 

•7622 

61 

57'98.M 

7207 

62 

68 9079 

■6919 

63 

69*953(6 

•6.501 

64 

60*0.191' 

•0192 

65 

61 9217 

6847 

66 

62 91 3 

•5480 

67 

63*8969 

•51 U 

63 

61. 88 L.6 

4739 

69 

65 8071 

*4309 

70 

60*8527 

•4900 

71 

07 8^83 

*3822 

72 

08 8239 

•3192 sr 

73 

69*8090 

2869 


D«f 0’« mean 

lougitttde 


DOfjprdes 


?♦ 

70*7952 ■ 

f *8480 

75 

71*7808 

•|l«7 

75 

72'7064 

•iti7 

77 

73 7520 

*13v43 

78 

74 7870 


78 

76*7232 

•0600 

80 

76 7088 

•0203 

81 

77*6941 

*0107 

82 

78 0800 

•0550 

83 

79*6666 

*0933 

84 

80*6612 

•1314 

85 

8 1 H808 

1092 

86 

K2 0221 

207^ 

87 

83*6080 

•2H4 

88 

84 5936 

2833 

89 

85 5792 

‘3208 

90 

80*5018 

•3572 

91 

H7 5501 

•89,56 

92 

8S 6300 

•4333 

93 

89’r)2l0 

•4692 

94 

90*5072 

•5061 

95 

91 4928 

*5433 

96 

92 1781 

*6789 

97 

93 4010 

6107 

98 

94 1490 

*0525 

99 

9.6*4352 

*0891 

100 

90 4208 

7228 

101 

97 4001 

*7686 

102 

98*3920 

7944 

103 

99 3770 

•8289 

104 

100 3032 

8033 

105 

101 318(S 

•8986 

106 

102*3344 

•9333 

107 

103*3200 

9667 

108 

101 31)56 

1*< 009 

109 

105 2912 

1*0333 

110 1 

100 2700 

1*0667 

111 

107 2025 

M0»0 

112 

lOH 21sl 

1 l-iOS 

113 i('ic2;w7 

1 1022 

114 

1 10 *:t9.'l 

1*19.55 

115 

111 2019 

1*226.1 

116 

11*2 1905 

1*2.5<11 

117 ] 

L13 I70L 

1*28,58 

118 ] 

114*1017 

1*3167 

119 115 1478 

1 3456 

120 ll« 188W 

1 3739 

121 117 iisr. 

1 4025 

122 UH'iotl 

1*1.333 

123 I 

19 0897 

] *4580 

124 120 0753 

l*4H8.i 

126 1 

•21 0009 

1*6133 

126 1 

22 0405 

1 *61.05 

127 i23*o:i2l 

1*5007 

128 1 

24 0177 

1*5919 

129 1 

25 00,17 

10167 

130 1 

25 8S89 

1*0133 

131 lai 1(745 

1*0607 

132 I5!7i(fla 

1*6891 

133 1 

28*9457 

1 7133 

134 I 

29 9313 

l*735S 

135 

1 7572 

136 1 

.11 9025 

1 *7789 

137 1 

.12 8881 

1 8009 

138 I 

33 8737 

lvS2l7 

139 ! 

3 1 8(>9.{ 

1*8119 

140 1 

35 8149 

1 8.597 

141 1 

36 8.P5 

1*8789 

142 1 

37 8161 

J 8980 

143 1 

.IS 8017 

1*9107 

144 1 

39*7873 

1 9333 

148 1 

10 7729 

1*9500 


146 141*7585 l'W7 

147 142*7441 1*9826 


Day 0*t movk Sqm* 

lomgltode. 

Degp^fe*. 

148 14S7298 -1*9980 

149 144*7161 2*0122 

150 145*7010 2*0262 

151 140*6860 2*0369 

152 147*6722 2*0492 

163 14S-6578 2*0611 
154 149 6434 2*0739 
166 160*0290 2*0858 
166 151*6140 2*0955 
157 162*6 j02 2*1036 

168 163*6868 2*U3(; 

159 164 6714 21228 

160 166 6670 2 !3U 

161 1605t20 2 1383 

162 157*6282 2*1433 

163 168*5138 2 1491' 

164 169*4994 2*1507 

165 160*4851) 2*1003 

166 161*4700 2*1617 

167 162*4502 2*1007 

168 103 4418 2*1092 

169 164*1274 2 1728 

170 106*4130 2*1742 
171106 3986 2 1755 

172 107*3842 2*1709 

173 168-369H 2 1765 

174 169*3654 21712 

175 170*3410 2*1728 

176 17l*32i>0 2*1714 

177 172 3122 2*1678 

178 173 2978 2*1642 

179 174 2834 2.1597 

180 175 2690 2 1661 

181 176*2646 2 U89 

182 177*2402 2*1439 

183 178*2258 2*1367 

184 179*2114 2 1306 

185 ls0*1970 2*1219 

186 181 1827 i'1133 

187 182*1083 2’1001 

188 183*1539 2 0934 

189 18H395 2 0sr,3 

190 185 1251 2 07.53 

191 180 1107 2*0042 

192 187'0903 2*0519 

193 18H0819 2*0383 

194 189 007.6 2 0201 
•196 190*0531 2 0J25 

196 191 0387 1*9978 

197 192 0243 1 9H19 

198 193 0099 1*9001 

199 193-99r>6 1*9.514 

200 104 9811 1*0333 

201 195 i6jo7 roioi 

202 190 9623 1 9033 

203 J97*iM79 1 SS08 
2 04 198 023.5 1*8000 

205 199*9091 ] 8417 

206 209*8947 1*S222 

207 2918801 1*8914 

208 202*<S059 1*7805 

209 2 U 8.515 1*7676 

210 204*8371 1*7300 

211 2m5 8227 I 71.19 

212 2008>83 l■6^94 

213 207*7039 1-6664 

214 2)8^7796 1 6133 
2 1 5 209 7051 1*6178 

216 210*7.507 ]*5*22 

217 211*7303 15667 

218 212 7219 1*6411 

219 213*71('5 1*6130 

220 214*6931 1*4809 
22 1 215 6787 1*4689 


0my 0*a m(>AQ Sqm. 
bngitiudo. 


Degi-Bei* 


222 216*0643 

-1*4808 

223 217*0400 

1*4028 

224 218*6356 

1*8733 

223 219*0212 

1*3439 

226 220 0068 

1*3U4 

227 221‘.5924 

1*2828 

2 2 8 222*6780 

1*2533 

229 223’.50:16 

1*2228 

230 224*5492 

1*190.5 

231 225‘584q 

1*1589 

2 3 2 220*5204 

M283 

233 227*5000 

1*0907 

234 228*1916 

1*0014 

236 229*4772 

1 *028.3 

2 3 6 230 4028 

*9953 

237 231*4184 

*9622 

238 232*4340 

•9280 

2 3 9 233*41 9tl 

*89*28 

240 231*4052 

*9.597 

241 235*3908 

•H22S 

2 4 2 230*3704 

*7894 

243 2:i7 3620 

•7530 

244 238*3170 

*7203 

24 5 239*3332 

•6833 

2 4 6 240 3188 

•0409 

247 211*3014 

*0097 

2 4 8 242 2190 

*.57.19 

2 4 9 243*2760 

•5369 

250 2U2012 

*6000 

26 1 245*2408 

•4686 

2 5 2 240 33*24 

*4263 

253 247*2189 

*3883 

264 218*2030 

•3500 

256 219*1892 

•3122 

266 2.5U1718 

•2753 

267 ^51 1604 

•2.169 

258 252 1400 

*1992 

259 2531316 

•1597 

260 254 1172 

•1228 

261 25.5* 102<) 

*oS17 

26 2 250*O8s5 

•0460 

263 257*0711 

•0080 

264 258 0.597* 

H *0.19 4 

265 2.59*0153 

■0704 

26 6 260 0309 

*1111 

2 6 7 261 016.5 

*1169 

26 8 202 0021 

1847 

26 9 202 9S77 

•2239 

2 7 0 203 973.3 

*25S0 

271 204 9.589 

*2992 

272 205*9445 

•8309 

2 7 3 266*9301 

•3739 

2 7 4 207*9157 

•4122 

2 7 5 208*9i'13 

■4(501 

276 26\i8S69 

•4809 

2 7 7 270*^725 

•5253 

278 271*8.581 

•5 .1 1 

2 7 9 272*(S417 

*.5980 

2 8 0 273*8293 

•6347 

28 1 27 4 8149 

•0092 

2 8 2 275*8005 

•7001 

2 8 3 270*7801 

•741’) 

2 8 4 2/7*7717 

*7704 

285 278*7573 

8122 

2 8 6 279*7429 

‘8409 

2 8 7 28)*72S5 

*8803 

288 2-1*7. 11 

•9147 

2 8 9 282*60)7 

•9500 

290 2*^3*68,53 

•9S33 

291 2S 1*6709 

1*0192 

2 9 2 285*0565 

1*0508 

293 280*6421 

1*0850 

294 287*6277 

1*1107 

295 238*6133 

1*1483 


Day 0’a maan Eqn. 
loiigitade. 


Degree!. 


M6 2S9-S981+M8U 

897 290'6846 

1*2180 

898 291’fi7lil 

1*2439 

899 2»2'5658 

1*2747 

300 2U3'6a4 

1*8030 

301 294'r>27u 

1*8322 

302 2»5'5126 

1*8623 

303 2&6'41)S2 

1*3903 

304 227-1828 

1*4197 

305 29H4694'kl 44o2 

306 299*4550 

14747 

307 300*4406 

150 12 

308 801*4202 

1 6297 

309 302 4US 

1 5,667 

310 303 3974 

]’5883 

311 304 3(830 

I 6089 

312 305 (t.H0 

1*6341 

313 306 3542 

1 0589 

314 307*3398 

1 6819 

3 1 5 308*3234 

1 7050 

316 309*3110 

1*7280 

317 310 2906 

1*7497 

3 1 8 311 2822 

1 7728 

3 1 9 31*2 2678 

1 7922 

820 318 2531 

1*8153 

321 314 2390 

1 8317 

322 315 2220 

1 8530 

323 310 2102 

1 8725 

324 317*1958 

1 8917 

325 3181814 

1 911L 

32 6 3191070 

1 9269 

3 2 7 320*1520 

1 6453 

328 321 1382 

1 9011 

3 2 9 322 1238 

1 9758 

330 32.1 1094 

1 9917 

331 n2 10950 

2 0061 

332 ,32.5 0800 

2 0211 

333 320 0062 

2 0317 

334 327 051S 

2 0483 

335 .128 0370 

2 0.597 

33 6 329 02.11 

2 070H 

337 330 0087 

2 0S19 

338 330 99)3 

2 0930 

339 331 9709 

2 [017 

340 332 9055 

2 11U 

341 3.13 9511 

2*1211 

342 334 93i>7 

2 12(S3 

343 8i6"'221 

2 1369 

344 331)9079 

2 1 1.10 

345 337*89.1.5 

2 1480 

346 338 8^91 

2*1512 < 

347 ;i:i9H6t7 

2 1,592 

348 310 8.503 

2 1)128 

349 311 ('53,59 

2 1053 

350 312*.s2i.5 

2 1689 

351 343*8071 

21703 

362 3417927 

2 1717 

353 315*7783 

21730 

354 310 7619 

2*1755 

356 317 7495 

2 1761 

356 318 7351 

2*1739 

357 349 7207 

21714 

358 350*7063 

2 i700 

3 5 9 351 0919 

2 11.80 

36 0 352 6775 

2 1050 

361 353 60:il 

2*1<25 

362 354 0> 187 

2 1589 

363 3t)5 i>3 13 

2 .528 

364 3.50*6199 

2*1467 

365 337 6055 

21405 



TABr.RS IV-D, S A!TO K.— DEOIMAI, PARTS OP SON’s LONGITUDE, ETC. o'i'i 


■Sboimtl p»rtt of 0'i li. oomopMidiag to deoimRl purta of a day. 
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TAB£E IV'E 


Sun’s Longitude in days (360 =365-25875648 days). 
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TABLE IV-P 


Decimal parts of increase of il's D. corresponding to decimal parts of a nakshatra. 
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384 TADI.KS TV-(;, H ANn J.- -KyllATUtN IN MINITKH OF A DKOKKK, TABLK OP HINDU SINES, ETO. 

TAB&E XV-O- 

Eqn. in minntei of n (Ufn* for uearteinluf tin latitude o{ a planet (Paragrapha 238, 840 of Text.) 



0‘00 6682 47U8 4107 6840 8S11 360 00 73-00 4647 3867 3676 4784 8666 88500 lOO'OO 1874 2436 3871 1788 8117 81000 

3 76 6678 4706 4107 5U8U 8810 366 86 78 76 4429 3886 8686 4617 3634 881'86 168-76 1743 2870 8h47 1680 2104 a08'85 

7 60 6667 1099 4104 6926 3809 368-60 88 60 4327 3818 8603 4406 3600 877-60 167-50 1618 2810 3828 1481 8002 80S'60 

11-86 5661 mn 4099 5908 88<i6 348-76 88 83 4210 3738 3350 4871 3434 373-75 181-26 1603 8875 2607 1841 3088 188'76 


15 0 0 5620 4674 4002 5386 °80l 345 00 90 00 4090 3662 8506 4241 3450 870*00 185 00 1402 2238 2793 1213 8077 196 00 

1876 6601 4666 4'I83 5857 3795 341 85 93'7 5 3966 3584 3461 4107 3434 888-86 188’76 1847 2206 2782 1101 8072 191’86 

28 6 0 5567 4634 4071 5822 3788 3 37'60 97-60 3839 3504 3417 3970 340rf 888*50 178*60 1261 2186 2774 1013 3068 187*60 

28 85 5528 4i;08 4056 5781 8779 8 3 3 7 5 101 25 3708 8423 3372 3828 8384 8 68*78 178-86 1206 2178 2770 950 8066 183'75 


30-00 5484 4578 4040 6734 3769 3 3 0 00 106 0 0 3675 3341 3326 3664 3359 2 56'00 130-00 1194 2168 2769 936 3066 ISO'OO 
33 75 5431 4545 4021 5681 316-! 328 25 108 78 3410 3269 3282 STiUO 3335 861'26 

37 60 5379 4507 8999 5«122 3746 322 60 112'60 3303 3171 3238 3385 3313 2 47'60 In applj'ini; thn above eqaationi tfas 

41-26 631k 4467 3976 5568 3731 31375 118 86 !il62 4^095 3195 3231 3289 243*75 follow intr data, giving the inolination 

of tho moon’ 8 orbit to the ecliptic and ’ 

45*00 6252 4423 3951 64^7 371« 315*00 120 00 8019 3012 8162 3075 3285 240*00 the greatest apparent latitude of the 

48*75 5181 4375 3922 54(2 3690 31125 1 23 7 5 2875 2930 8110 2910 3242 236 25 olher planets have to be remetii- 

8a-60 5104 4824 3892 5331 3182 * 307-50 127'60 2730 2851 3070 2750 3221 838-50 beruil i- • 

66'25 5023 4270 8800 5-244 3668 303'76 131'25 2585 2773 3032 2594 3200 228 75 liiolinaticm uf (’• orbit 4° 30', Sine 270' 

Greatest latitude N ars 1 ° 30' „ 90' 

80 00 4937 4213 3827 5152 8(>43 300 00 136'00 2440 2697 2995 2482 3181 228-00 „ „ Mercury 2° O' „ 120' 

83-76 4846 4r.;i 3791 6055 3623 896'26 138-76 2296 2624 2961 2209 3162 2 21-86 „ „ .lupiter I’le' „ 78' 

67'60 4751 4090 3754 4953 3ffl)l 29a'60 142-50 2152 2554 2028 2106 3146 ai7-60 „ Venns 2“ 18' „ 138' 

71-86 4861 1025 3716 48't6 3570 288-78 148-86 2011 2487 2898 1946 3131 213-75 „ „ Sotnrn 2" 10' „ 132' 


TABXE XT-H. 

Table of Hindn Sines. (Paragraphe 888~840 of Tent.) 
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5 
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■h 
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000 

900 

4875 

2685 

0375 

3431 

13875 

2267 

180 00 


22875 

164 

273 75 

7 

31875 

164 

375 

2lh 

52 50 

2728 

9750 

3409 

142*50 

2093 

18375 

226 

83250 

143 

277 50 

22 

32250 

174 

750 

449 

5625 

2859 

10125 

3372 

14625 

1910 

187 50 

224 

236*25 

131 

281*25 

87 

32625 

183 

1125 

671 

6000 

2978 

10500 

3321 

15000 

1719 

191 25 

222 

240 00 

119 

88500 

61 

330*00 

191 

1500 

890 

6375 

vlC84 

10875 

3266 

15375 

1520 

195 00 

219 

24375 

106 

288 75 

66 

33375 

199 

1875 

1105 

6750 

3177 

11250 

8177 

15750 

1316 

198*75 

216 

24750 

93 

282*50 

79 

33750 

205 

2250 

iai5 

7125 

3266 

11625 

3084 

16125 

130,5 

802 50 

210 

25125 

79 

29625 

93 

34125 

210 

26 25 

1620 

75*00 

3321 

12000 

2978 

16500 

800 

206*25 

205 

25500 

66 

300-00 106 

346*00 

215 

3000 

1719 

7875 

8872 

12375 

2859 

168 75 

671 

810 00 

199 

25875 

51 

303-75 119 

34875 

219 

33 75 

1910 

8250 

3409 

127*50 

2728 

172*50 

449 

21375 

191 

26250 

37 

307-80 191 

35250 

222 

37*50 

209;i 

8625 

8431 

13125 

2585 

176*25 

225 

217 50 

183 

26685 

22 

311 85 148 

35685 

224 

4125 

2267 

9000 

3488 

135*00 

2431 

180*00 

000 

22125 

174 

27000 

7 

31500 164 

860*00 

225 

45*00 

?4»1 







22500 

164 








TABLE XV-I. 


Decimal parti of 3-76 degztti [Example S'S'^Sd'S of 3'75°]. 


01 

•O26(i0'l 

06 

*160000 

1*1 

•20,3383 

16 

■426666 

21 

•560000 

8*6 

'698833 

31 

■826666 

36 

-960000 

0*2 

■058m 

07 

•186660 

18 

'320000 

17 

458883 

22 

•580666 

2*7 

•720000 

32 

■853838 

37 

•986666 

03 

•080000 

08 

*213383 

1*3 

•346660 

18 

480000 

23 

■618338 

88 

•746666 

8*8 

880000 



0*4 

■106606 

CflJ 

‘240900 

14 

873838 

19 

•ooeeoti 

24 

640090 

29 

•7788.38 

3*4 

■906666 



05 

■183338 

1*0 

•266666 

15 

'4000(X1 

20 

‘633888 

25 

•6(16666 

30 

•80C000 

3*5 

-983888 





TABLE 1V*K.— mean PLACE OF UAHU 


TABZiB 17-K. 

Mean place of Bahu at commencement of Baliyuga and at Mesha Sankranti at the 
l»efinning of every century— B.C. 3801— A.D. 8000. 


BC. 

Degrees. 

Kaliyuga. 

B.C. 

Degrees. 

Kaliyuga. 

AB. 

Degrees. 

Kaliyuga. 

BIOS 

201 6952 

0 

1601 

804*9379 

1501 

100 

155 8857 

3201 

3801 

317-1636 

-99 

1501 

169*1113 

1601 

200 

20*0591 

8801 







300 

244*2825 

8401 







400 

IOS’4059 

8501 

3101 

1823869 

1 

1401 

8.1*2847 

1701 

500 

882 5798 

* 8601 

3001 

46 5108 

101 

1301 

257 4581 

IHOl 




8901 

270-6887 

201 

1201 

12r6<15 

1901 

600 

196 75*27 

3701 

3801 

184 8571 

8Ul 

1101 

846 8049 

2001 

700 

60 [m ( 

8801 

8701 

859 0815 

401 

1001 

209-9; 88 

2101 

800 

286*0995 

8K)l 







900 

149*2729 

4101 







1000 

18 4468 

4101 

8601 

228 2039 

501 

901 

74*1517 

2i0l 




8501 

873778 

801 

801 

298 8251 

2801 

1100 

287*6197 

4201 

8401 

aU 5507 

701 

701 

162 4985 

2401 

1200 

101 7931 

4801 

2301 

1767241 

801 

601 

266719 

2501 

1300 

825 9665 

4401 

2201 

89 8976 

901 

501 

2.50-845;{ 

2601 

1400 

190 1 .-'99 

4501 







1500 

54’8188 

4611 

2101 

2640701^ 

1001 

401 

1150187 

2TO! 

1600 

278 4867 

4701 

2001 

128 2448 

UOl 

301 

a:i9 1921 

2801 

1700 

1 4*i*660l 

4801 

1901 

352 4177 

1201 

201 

208*8655 

2901 

1800 

6*8885 

4901 

1801 

216 59U 

1301 

101 

67 5379 

8001 

1900 

281-0069 

6001 

1701 

80 7615 

1401 

1 

291*7128 

8101 

2000 

95 1808 

5101 


y — 0 Kaliyuga, as a civil Solnr ycnr began on February 15’57'.>2, B.C. J^102 whereas 0 Knliyiiga, as the starting ]>oint. of Indian 
planetary longitudes, wM February 17’7r>, B.C. rUOi. The luean place of Eahu at the foroier nioment was 201'/5.%i? and !«t the latter 
201-6802". 


Mean motion of Bahn in sidereal longitude (Indian) for odd years of a oentury and fbr 

multiples of 100 years. 


Tears. 

Degrees. 

Years 

Degrees 

Years 

Degrees, 

Years. 

Dogreei. 

Years. 

Degreoa, 

1 

19 3583 

26 

148*3149 

51 

207 2710 

76 

81*2282 

200 

271 6532 

2 

88*7165 

27 

162*6732 

52 

286*0298 

77 

50 5865 

300 

47 4798 

3 

58*0748 

28 

182 0.114 

53 

306 9881 

78 

69 9447 

400 

183*3004 

4 

77*4:131 

29 

20L*3HW7 

54 

325*3404 

79 

H9 .8030 

500 

319 1380 

5 

96*7918 

30 

220 7480 

55 

344*7040 

80 

108 0018 

600 

94 9596 

6 

116*1496 

31 

240*1062 

56 

4 0029 

81 

1 28 019.5 

700 

230 7802 

7 

136*6070 

32 

259*4645 

57 

23 4212 

82 

147 3778 

800 

0 6 1 28 

8 

] 54*8661 

33 

278 82*28 

58 

42 7794 

63 

168 7861 

900 

1 4i 4894 

9 

174-2244 

34 

298*1810 

59 

62*1377 

84 

186 0943 

1000 

278 2660 

10 

193-5827 

35 

317*5393 

60 

81*4900 

85 

205 4526 

2000 

190 5320 

11 

212*9409 

36 

3.36 M)76 

61 

100 8542 

86 

224 8109 

3000 

114*7980 

12 

282*2992 

37 

856 2558 

62 

120*2125 

87 

244 1691 

4000 

33 0040 

13 

251*6575 

38 

15*6141 

63 

139 6707 

88 

208*6274 

5000 

3ll*83(X> 

14 

27l-(d57 

39 

34*9724 

64 

158-9290 

89 

2^2*8857 



15 

290*8740 

40 

54 ;1306 

65 

178*2873 

90 

302 2439 



16 

809-7323 

41 

786S89 

66 

197*64'>5 

91 

821 6021 



17 

329*0905 

42 

910472 

67 

217 00:^8 

92 

340 9606 



16 

348*4488 

43 

112*4054 

68 

286 8621 

93 

0 8187 



19 

7-R070 

44 

18 1*7617 

69 

255 7203 

94 

19 6769 



20 

27 1653 

45 

151 1220 

70 

275U780 

95 

39 0352 



21 

46*5286 

46 

l70-4‘'03 

71 

294*4809 

96 

58*:i935 



22 

65*8818 

47 

189 8:i85 

72 

313*7961 

97 

77 7518 



23 

85*2491 

48 

209 1968 

73 

338 1.534 

98 

97 1 100 



24 

104*5084 

49 

228*5550 

74 

352 6117 

99 

116 4683 



25 

128*9566 

50 

247*9183 

75 

11 8699 

100 

135*8260 




jr.B.—* Rftbu’s motion is backward, not forward. Therefore, in deducing the place of Rahu for so many years or so many days (see 
below) Biibsequent to a given moment, the motion of Rahu for the required interval should be deductfd Lom, (not added to), the given 
}laoe. Thusi require I to deduce frim the plafo of Uahii at 0 Kiliyuga his place one day after Mesha Sankranti, A.D 1009. From the 
jlven pi toe, 201 ‘OOS/ deduct motion for 5010 years and one day, i.e,600J years (HirSAOO) + 10 years (193’5827’)+ 1 day (‘OSaO’). 
Result 66-729&\ 


Mean motion of Eaku for every 10 days and for fractions of a day. 


Day. 

Degrees. 

Dayf. 

Degrees . 

Days. 

Degrees. 

Days. 

Degrees. 

Days 

Degree.^. 

Days. 

Degrees. 

Days. 

Degrees. 

*l 

*0053 

1 

•0530 

10 

0*5300 

100 

6 2999 

190 

10*0698 

280 

14*8397 

365 

19 8446 

‘2 

•0106 

2 

•lOBO 

20 

1*m600 

110 

6 8*299 

200 

10-5998 

290 

15*3696 

366 

19-3979 

*3 

•0169 

3 

•1690 

30 

1*6900 

120 

6-3,599 

210 

11*1297 

300 

15 8996 



*4 

*0212 

4 

•2120 

40 

2*1199 

130 

6*8899 

220 

11*6597 

310 

16*4296 



5 

*0265 

5 

•2660 

50 

2*6499 

140 

7*4199 

230 

12*1897 

320 

16*9596 



*6 

•0318 

6 

•3180 

60 

8*1799 

150 

7*9198 

240 

12*7197 

380 

17-4896 



*7 

•0371 

7 

•3710 

70 

3*7* 99 

160 

8-4798 

250 

18*2497 

340 

18-0196 



9 

6 

0424 

8 

•4240 

60 

42399 

170 

9*0098 

260 

13*7797 

350 

18-.5490 



•w 

*9 

•0477 

9 

-4770 

90 

4 7699 

180 

9 5398 

270 

14*:i097 

360 

19*0790 
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TABLE IV-M. EXPLANATORY NOTE 


TABLE IV-M— EXPJ.ANATORy NOTES 

Shoivmg for each cehtury A.D^ the daf/t< of Engl ink calendar months 
correspondvKj to days of the Itiaian Solar year. 

Tliis table will be found equally useful for Table IV-L and for Tables V-A 
and V-B, 

2. It shows, within a day or two, the English e(jai valent of the reckoning by 
completed days of the Indian Solar year. 

3. The heavy type figures running horizontally are the centuries A.D. The 
heavy type figures running vertically are days of the Indian Solar year. Only 
every fourth day of the Indian Solar year is shown in order to economize space. 

4. The century beginning with A.D. 1600 is shown twice, once to indicate the 
reckoning in the United Kingdom where the new style was not adopted till A.D. 
1752, and again to indicate the reckoning in continental countries wliich adopted 
the new style on 15th October A.D. L582. 

5. For odd years in a century use the figure given in the table for the nearest 
century year. Thus for 1 January A.D. 640, use the figure whicli corresponds to 
1 January A.D. 700, v'.c., 286 days of the Indian Solar year. The year A.D. 600 
does not appear in the table and A.D. 550 which app(?ars there was not so near to 
A.D. 640 as A.D. 700 was. 



TABLE BATS OF THE ENGLISH CAliENDAB AND INDIAN SOLAB YEAR 


I 

a 

Q» 

i 


a g SSS88g''*228Sa-“>*!!5aS*" 

® 0< ^ oj 0/ r? 

H ^ J8 




< 1 


ri ^ 


s 

? 

I 

>« 


§ 

I 


g 2saaa"*'a22ss;5’'*22aas" g^ssaass'^-s 
^ S ^ a • ^ 

X a 228a8"*2SS5»a“*'222a8'“ 

• a >> « ^ 

a-« ^ as ^ 

g :;22SS-*»2£;sa8»'*23288g 

• 4 •* 

^ H •< se ^ 

• SS2a®§''*2S8a8-“’“2Sa'a8 


g 28SS-“»*2Ka 

00 ai 

g 258R5'^«228 

00 

g S28a8”*' = 22 


gaa 


357 

MV> 

d 


’“ssaaa—* g22saft"*222 

CP 


5 


N B, 

H ^ 


>> 

» 


09 

® ^ ID < 

1 

'aioi iqoR ( 


5 iivipni 

s 

g,eq^ JO ■X«a 

0 

2 8 ■ 

p 

ID . 
H ; 

-< 

u 

D 5 ‘ 

«l 

« 

^ 2 ‘ 


H 

1 

A.D. 

1350 



• 0 

«3 

P ID 

> 9 

^ 2 : 

s ^ 

H <H 

A D. 

150 

a 0 

n 

S 

•JwX JtJiog ( 

H 4 

nnjpai 

ai(:j JO 8^«ci 


. o ®sssas""'sssass''®2s8ss 

O *0 . • 

^ H -< ^ ^ 

a. 


I « s s 54 « ^ - 25 N M 

; ^ ® 
j <5 

,.*«4W50lOOt^^‘0'^SOl>fHcO^<50t>»»^^QO<M'i? 


g ^®2S8S!a'" 

• ~ i 

H ^ ◄ 

« "•'-jssaRs** 

!• _• a 

H 

g ^®2S2aSS 


ao 




r-irMf-(>»««4ro P-ir-t 

■9 


H O 

gate-- 

S 6 

888- 

d 

2 aaa- 

H O 

o gsa** 

10 


0 *-cioa>aci>i-«»fto>rM<X) 

«-c -* CSI « (M 

O 

ID ^ 0 

•H -T* ^ 

<i|i»e«<PO<ooe«(DO 

ooooaidooohhm 


o 222a^§”‘':::2 

o 

ID 

H 00 

aiiooMiDO^eoeqiDO 

eiMCDeD^^lDiOiOlD 

rifHrlHHHHHHH 




‘^^r-4^tN(N --.r-C'-'(N3^C^ 


ki a. 

;;e ^ 


hi pu 


0 

p-i 1(5 a ®*i ^ ®o i— 

CMCNN fH — — nn 

0 

0 


-tOOlN^Ot® — 80 

r-> — CM CM 04 

0 


P 


P 


9 

r1 

« • -4 

H» '-T' 

mi 



r/ 

0 

^<M(N —r- 1— NN 

0 

0 

0 

00 

1^? 


0 


ID 


D 


ID 

0/ 

H 



cc 

iH 

1-5 <~S 





0 

^ CO r» c-i »'> a iH fh ic 

F- CM (N r-1 — (N 9M 

0 

ID 

a. 

CM 

OMOO'^ao>»®OCO 
fh -* fh CM IN .O 

ID 


C9 


a 


CO 

C -C 



< 

CO 

v4 

t-u 





0 

XCM<00'♦CC'^4®Q^ 
F-4»JiMCO — rHCMN 

s 

X 

(N 

fM 

iO a CO t-* fh u5 a 5M 
— F-l N CM C4 

ID 

09 


09 


P 


d — 

H 


< 

m 

H 

1-5 





0 

!■•• fh 1/5 a w i> <H 0 a CO 
fHNCMN — — rHN 

0 

ID 

N 

CO 

— F-. N 04 04 

•D 


mi 



P 

mi 

d ' -4 

ri 



< tfj 

mi 

-5 





o sas;'" 

o 


S «eiip 
IDfxN 

o 

s 


o 

o 


l>^ U „ 

4 H ^ 

MttO^QOeiPO^OOMPOallCOeqKDO ;fSAm§!!!|S33SS NSmSSSSSSS 


l> lO <» 


CO O ^ 00 

t-C c«( a-4 


» CO 


•tj 

s 

8 

•t$ 


M 

% 

s 


3 § 

H 


± o. CM 




td ® 

^ ® g 


Wt^^-#OOMCCO-fQO<N«COf50CaS2'*5t^^ 

N « ,-1 c5l <N (N fh fH oa <N « — 


« s 

a 


5 § 

< t». 


<N(M« F-4»HrHCMN F-C»-<<NC^e<l ^ 

g ^ * 

-«S«--»2 2 2 SSg-“ 228 Sa-“* 
i ^ g 4 


O cDStaO‘'N©0^ao;N 
f^<>*CMJ> 4 F-,r-Cr-,<«l 

o 

O a: 

H, ^ 

uoOseOh.'H.aoWt';:^ 

§ F-C <-l iM <N ©4 

oJ -: 

0> -5 ^ 

^®®4©Q-cfoo2;^2 

_f-(*-<(M>4C0 p«Pf-(CNI 

I • 

w <-» •-> 

O i 

^ i-a <-> 


O ® O CO I- -4 lO »- 

Q(Mrr F^F-ir-iiNC-JfO 

5 a 


SiDNN 

hhhh 

g * 2 2 

o . 

H 00 


lO Cb 04 © O Cti ® O 
(MS5 X^.-i04S4CO 

P 

< 


O 

o 

® 00 


S’ 


:SgoFHu»o>eot^r;i$C': 


IN 

O 

o 

ID */) 


o o i 

ewe ^ 


I ■ o 8aa-'‘*22ss8"''222asa-’® 


I 

S 


◄ lO 


»; 0. 

a < 


»»*SSSSS3SSJSSSSS8S:SS 

JO iiC^a 

^ g S8te5''®2S8Sa"®222«88”*' 

3 § i 


O* 

-< 


e *teSS"‘' = S2SS!'-.“’®22588"* 

« . 4. 5- ►; 


-1 « i 

3 8 *■ 

-<i « 


5S8«*2S2a8S-“22aSS-‘ 


Oc 


eM©P'«f*«>»tDO'H»00 

Qf>if-«'NCNIN 

•D .* 

ID ^ ?; 

SflOdiCDOOOHHM 

^f-4"?;64N ch- 
id . 

ID . 

M lU ~ 

* *-o <-» 

^ oicot--— »oaa«*>'^‘5 

O cHhCWNN »H*h 

o . 

w ® r 


PNOlCO f«4>hOI'M<N 

O 

N -»? 

o n 2S*®'- 2228 'n 

Sd c? 

ssssssssss 

hhhhhhhhhh 

— coOJlN^OifiOOfl^© 
OiNNIN Xfim — 9404 

ID * 

^ < 

•D d 

09 ^ 

Q,.40a»490 — ,h51C4 

o P 

M -< 


wo a eo 

O 

O . 

N ® 

— ^ ao M 

O ” 

ID 

*D 00- 

ssss 

HHHH 


O 

ID 


S 

09 

S 

09 


00 

JN©0 

00 

5-wa* 


2 S 

◄ H 


P 

◄ 


! g 

Zj 


saa8-“’®2tesaa”''s22ates-- 

•50* 

a ■< ® 

22ateS-*2SasSS””2S2te88^ 

a i » 

■"is "•'•SSSSSSSSJSSSSSSSSS 

9 !i^ JO tita 


* 228 aa ”“22 -288 


S 


QOaicposctHFHcoaso 
■ (N 55 CO r-< M N 


f- 4 *H <N a« *H 

O . 


SSSSSJSKS 

l< 4 HHHHr 4 


h»-4i«a-‘4ioo-fc(0o» 

— <NiNN cHcHcHOI 


4888J8$3S8 


O S 5 «^* 

O 


#09 09 ID 
«(DD>N 
, rliHIHH 



358 


TABLE IV'M— DAYS OF THE ENGLISH OALENDAE AND INDIAN SOUE YEAR 


C S 

■< a> 

H 

O CD O 

^ 0 H fM IH (M (N 09 

Q S 


oa 00 

0 fH rl N M M 

^ s 

<! " 

« “ 2 S 85 S 


0’'«22SS8”“2 

10 

0) . 

Hi?5 Q 

o 

A . 

HIT. O 

*0 

tt • 

Q 


OHN 00 oq to Q eo «-< to CO 

l-Ai-lNWW 

So ^ 

^«^«Hcn> 4 e>i fH iH « 

O 

2 Si •• 

H=< n 

o 2 I!£SS«'^'^® 2 J 5 

4 


4 04 M «0 m IH 

d 


0SS5c3^®22SS8 

10 

0» r- 


OMfiest 

10 

5 • 

O 

« 


g''*2S8«a-“*» 

CD *: p« o» 

hSS 

o"*- 3 S 2 aRS ''«'5 


g"®222g^g«**S 

Si ^ 


5 _ 10 *' 32 saa 

® Q N 

■g "<1 H 

Sc ^ ©O'^ooN® 

0* O fH iH rH M (N 

; SB p 10 

I ^ ■"’i ^ 

£ ^ U 9 C»Wt-.Hlfi 

► {3 O rH r-i 04 CN 

► S o O 

i| - S 

; iu0-^a«|og ot|iQM(0o 

• uBipul 

I f 01(4 30 uiCvQ*^ H HH HCD 

I 1/9 » CO l- »-t o 

‘ ^ <0 ^ 

I ^ 

; ^ -i* or N to o 


_ r'» » 

O .04 

p; s 

2 < 


iO»-i^aoNtDP’^aoe4«o 
CO r-1 f-i W 04 M 

S o 

O Oeor^*^»oo:eoi>»*-'»o 
n — »H r-. CM 04 

IQ 

HZ P 

og«®222?iS§'' 

o 

0 

H 5z; ® 

^O9W0O^aN«O 

ooHH(M0ieie9C9^ 

e9e9e«03C9e«eac4eDM 

OOseoo. — '^foocMo^O'^ 
g^iOICMCO -<^CM04 

(0 


^ CM 'll w 
O CM CM CO 

2 


CM « c n* 00 o» 


0aoo4cooooi'*'-<»oa6co 

X^CMCMCO r^^r-Oi 

10 


§ !>'-' iftC3ieMCOO*tXCM 
»-CM04CM ,-..-4,-((N 

C 9 

H 

e« 

H S^ 


»-» »ft 

• o 04 04 04 

O «o 


»ft eo O' <-» O 
04 04 ^ g 

H 

o H 


OIO r. r. !>. X 04 '£ O 

^rH*-»040MJQ 


JV0^ J^jog o^awKPQ 
tintpux Qtt 90 AO 

0 qi JO SifuQ*^*^*^*^*^®* 


^oei«o^0e«0O 

opHHC4eqA(O0^ 

c«MCDe«e«e«eDc«e«e« 


O 00 04 ® O 
04 04 04 


0 ® 04 ® 2 ® 

i-i 04 OM * 

j O 

^ , o 

X 9 saSiS”*' 


® O 't ® « « 

.H (M M CM 


wC JTqog 041100100 
tiv]pn| 000OOO 

. ^ >0 06 « »H W9 

Q O rH 04 CM 

■A 


g--«. 


rH »o oi CO ^• rr ® 

S z 

8 O'M*®O*?£)2c0t*-'^O 

»Hf-l»-»01CMW fi 

0oei0O00ei0Q 

OOHHe<iO4e9AO0 

eaMeDoieie«eDcie«e« 

(jjeot- — »0 0504®0-#* 
0 f.^r'.OMCMOM fo 

0 

^ Z 


js 


iOSroi^,-(VJ 06 CM® 0 '<' 

t'i i-< 04 CM 04 r-i <“< 


0®r<» ::c;jPgQf-<ioaeo 
g <-l iH CM CM 04 rH 

9 ^ ^d 4 , 


0009000000100 

0000000NN0 

0MM0990000N 

oDeM®o^xe4®oeo 

004 r-»-».HCMCMC 0 

5 ° - 

Wi~ii/3aeor>.»-iioc 04 
0 CM i-< •-< 01 04 04 

o 

s <= 

CC)Q'f(X04®O’^»'H 
004® *-*rHC,M 0404 

« C 5 4 


lOa)C*!t»rH»OOCOt^«H 
0 0104 pH -« .-1 CM CM » 

0 

W p 


o 

H ° 

"^sssssssss 

_ CO !>• 10 O) 09 t" -< «0 OJ 

o CM 04 fH rH CM 04 $4 

o 

s ® 

e 4 ®OHI'® 04 ®P'^‘® 
OOiCM® PH 1 HCMCMO 4 

o 

» p 

094 CMO 4 ,i«pr 4 ,H 9 M 04 

o 

0 Q 

O;?'r 04 «O'^® 8 M£ 
0 CM^O 4 pHpHr-iCMW 

o 

^ Q 

^®epi>,Huoa«o*rH*o 
0 I- 1 O 4 OM pHrHCMeM 

0 

•0 Q 

0000 O 0000 O 

0000000 | 6 iN 0 

000 NM 00000 


0000000000 

0000OOOHH0 

0000000000 


2a'*®a2gsa"'®* 

N h ^ a 

H ^ 


0000p0000O«iir 

00000000000 

00000000000 

O®C'f®'M«®04«0O-*'® 
gr-iOMCMCM r-t rH CM 04 OM 


QfHrH0MO4 rHrHpHCMC 

0 «r 

H ^ 

0'C»CM-£flM®O^®CM6 
l^rHpHO404 rHfiHrHOMfi 

0 »: 

r* a 


Q'^XCMrOO'fXfHiO® 
g rH 04 CM CM 

0 d 


000 OO 0000 O 

00OCDOOOHH0 

0000000000 

Q04®O^«gM®^®t>>. 

o« 

® P*4 

OrHU9®e0t''<-ti609eM® 
g r- rH CM CM CM 

9d 

4-9 en 

O -Hpaoioo-^WiH® 
CO r-r rn 04 CM OM 

o 

® « 

Xeo rHrHrHCMCMW 

O 

N d 

h} Sn 


grHrHCMOM rHiHOMW 

® £ 

H ?5 

rtCM®0'i»»>Cl®eM00ME 
grHfH04CMiM iHr-tC^eC* 


0000P0000O0 

0000^000000 

00000000000 

§ rHi006W5'«l>. — »o®c» 
rHiHrHOIW »«»*»HiH0v 

H i 

g2S2SS®®2SSa: 

0 b 

§®22as'^®“2as. 

0 N 

a 

8 ® CM ® p ® Hf » CM ® O 
nmCM CMOM rH n CM- 

IS k 

a 


® 04 « O -♦ 
0 rH fH CM CM m 

P 0 

-Ml 0 O 


-C* ®oi®p«K®»-<«9aieo 

grHr-.55cMO» PH 

O » SB 


CO t- rH »0 06 M 
. A pH PH 04 04 CM 

O § 

0 o 


rHlO® ®|-pH 
Q rH pH rH 04 CM 

^ ^ d 

*jf fX j«|og O0000P 
ii«3{MiI 0 00000 
«19 |0 sitQ 


|>rHM9 0W4>-rHr#®(M 
Q*- rH-HrHCMBM 0} •• 

o 

« >5 

o 

^ SB 


SSSS3SS8SS 

0000000000 


QfHCMCIrt P-irHCMCM 

0 

9 P 

0 

« p 

0 '£S^!S^*^ -0® 04 

rHCMCMOM rHrnrHOM 

o 

« D 

»O3S05t;'rHW5®eOt-rH 
0 rH t 4 M 04 rH rH CM 

o 

^ p 


g 04 rH rH rH CM CM JO 


0 d 

0 »4 

*~i &4 

;ai 

^000090000 

00 OOOOOHH 0 

0000 PM|I000O0 

00000000000 

0000000000 

00000000000 

OS <H rH 04 CM CM 

®©-.CI®N®0M®O-«f® 
0 H fH rH CM OM iH rH r-f 

0 

0 A. 

^ r? fi. 


T--H-i^®eM®O-t0QiH 
aOI® rHrHOIOMOS 

®©eor-«-HtorHtoo 60 c«> 

0 rH 04 Ol rH rH 

0 

« c 

0 r, Pk 

"h a 

^SSO ■nr-.rHjAOXrOK^J 

Q CM w rH rH rH CM CM CO 

^'Ci® 04 ®O'C«X'^®eM(® 
0 rHrHCMCMOM HrH 


0 I* 

0 

i 

•«g«®o;2;2SS8 

p«*'S22aa«*'s» 

2 « 

0 . ^ 

H ^ 

’Hps, 


;g[«H OdQ 

•4 CM rH rH CM MM 

* m: 

^ h 


9000 Of 000 O 

00000$0|«|i.0 

0000000000 


:: 38 S 8 ss:s 

0000000000 


ismili 



TABLE V-A. — EXPLANATORY NOTE 


359 


TABLE V-A— EXPLANATORY NOTE. 

Tables V-A and V-B together constitute a Perpetual Planetary Almanac. 

2. For illustrations of the use of Table V-A in conjunction with Table V-B 
see sections ii and lii, pages 98 to 125, Chapter V of this work. 

3. The table is composed of two parts ; columns 2, .3 and 4 give the increase 

of longitudes of the three major planets Mars, Jupiter and Saturn for 1, 2, 3, 4, 
5 ... up to 2,005 years. If the years are reckoned from 1 B.C., or 

A D. 0 the years 1, 2, 3, 4, » , etc., up to 2005 m column 1 will be years A.D. and 
they are so marked ; but the years may be reckoned from any year A.D. or B.C. 
For instance in paragraph 294 of this work the years in column 1 are reckoned 
from 3102 B.C. and on page 119 they ai'e reckoned from 1101 B.C. 

4. The years in column 1 of Table V-A may bo reckoned backwards from 
any year B.C. or A.D. in which case the quantities in columns 2 to 4 will become 
decreases of longitude for so many years reckoned backwards. For an example 
see page 103, paragraph 255. In practice, however, as noted in paragraph 257, 
page 103, much, inconvenience will be avoided by reckoning the years in column 1 
of Table V-A always forward, as is done in paragraph 2 "4, pages 118 and 119. 

6. Columns 6 to 9 and 11 to 15 of Table V-A give the years of the current 
cycle (Table V-B) when each of the five planets Mars, Mercury, Jupiter, Venus 
and Saturn attained the same positions on successive days of the Indiam solar 
year as they did in any given year A.D. entered in column 1 or in any B.C. year 
entered in column 10. For examples see pages 103, 118, 119 of text. 

6. In applying the current cycle (Table V-B) in any given case, care should 

be taken to see that the day of the Indian solar year is not varied, see remarks in 
paragraph 3 of the explanatory note to Table V-B. It is for this reason that m 
the model problem of Rama’s horoscope, work oil out on pages lIH, 119 of this 
work, the day of the Indian solar year corresponding to xMesha ^ukla navami is 
first ascertained in every c'ase and entered in column 1 of the investigatioji tables 
on those pages. 

7. For very accurate work, allowance should be made for the cyclic variations 

tabled below. Thus if we wish to know the position of the planet Jupiter ou the 
89th complete day of A.D. 634 (see paragraph 276, page 112 of the text) and 
use Tables V-A and V-B for that purpose, we sluill find that against A.D. 684. 
Table V-A refers ns to A.I>. 1844 for information regarding Jupiter’s places. 

From Table V-B we find that Jupiter’s place on the 89th complete day of 

A.D. 184* (by taking proportional parts as directed in explanatory note to 
Table V-B, paragraph 5) was 340'9°. The cyclic variation for the interval 
between A.D. 6.34 and A.D. 1844 or 1,210 years being — 2 x '197 or — *394, we 
deduct '4 from 340'9 and conclude that Jupiter’s place on 89th complete day of 
A.D. 634 was 340;6”. 

8. The most convenient years from which a start may be made in Indian 
planetary investigations are 8201 B.C., 3102 B.C., 2101 B.(J., 1101 B.C., 101 B.(’., 
1 B.C., A.D. 1000 A.D. 1800, and the mean longitudes of Mars, Jupiter and 
Saturn for every ten complete days in these years are therefore given at page 361 
below, Suppose we wish to search for a horoscope for 4000 years beginning with 
0 Kaliyuga, we make a start with 3102 B.C., and search for 2,000 years with the 
help of Table V-A and then make a start again with 1101 B.C., and search for 
another 2,000 years with the help of Table V-A. This is the plan followed in 
searohing for Rama’s horoscope — vide section iii, Chapter V of the text of this 
work. 
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TABLE V-A. OYCLIO VAEUTIONS 


TABXiS V-A— Ojrolio V»riatloxi 0 . 

[AT B . — The Bignt given below are for forward oyolee. For oyolee reckoned baokwtrdt, 

revereo the aign + or — .] 

Period 

forwaid Cyclio variation. Analyeia of cyclic variation, 

yrtk. 

Analyvie of period. 

Mars, 

Degrees. Tears. Degrees. 

1 + 191 4062 

79 +1016 
284 - ‘908 

363 +107' 284 + 79 +1016 - -908 2=* +*107 

2099 -*87 6x863~79-2178-79 + 0* -101 = -*87 

2468 -*20 7x868-7»-«264l-79 + ‘76 -101 =*= -’268, or - 27 

365X '+ 066 10x303- 79-8680 - 79 + 1 070 - 1*016 =+ 066 

39X4 + 162 8661 + 863; or 8080 + 284 + -066 + 107 ; or 1070 - 908 -f ‘108 

4277 + ‘27 ••• ... 8m4 + 8G8 ,,, ,,, ... .. + ‘102 + '107 == +’269 or +'27 

6739 + CK)8 4277+2462 + '27 - ’26 = + 008 

Ar.B. 726. X039, 1458, 18X6» 2176, 854X, 2904, 3267 years are multiples of 308. 

Mercury, 

X +64 7608 
46 - 1 0269 

263 + 1 00 

309 + 0*9344 

355 -•00160 

24 39 + 3864 0 x 366 + 809 + mi- ‘6490 =+ ’8864 

3859 f ’0l94 10x856 + 809 - *9160+ ‘9344 « 0194 

42 X4 -*0721 12 x 356 - 40 - 1 ‘0080 + 10260 -- -‘0721 

j^B.- 7XO, X065 X420, X775, 2130, 2485, 8840,3X95, 3550, 3905, 4260 are multiples of 866. 


Jupiter, 


X 

+ 80*847 




X2 

+ 4 10H2 




83 

-1 J630 




95 

+ 3*0002 ... 

... 83 + 12-06 

... +4 1092 

- 1 1630 + 8 00C2 

X78 

+ 18431 ... 

... 96 + 83 ... ... ... 

... + 3*0062 

- 1 IfiBO ^ 1 -8433 

261 

+ fj8009 ... 

... 178+8.3 

... +1 8481 

- 1 1080 = 0 0101 

344 

- -48294 ... 

. 201 +H3; or 4x83 + 12 

+ 08009 

-1 10804== -'48296 

605 

+ 19714 ... 

. 344 f 201, or 7x83 + 24 ... 

... + ‘68009 

- 48294= +*10716 

949 

- ... 

... 005 + 844 

. + 19714 

- -*8294 =- -28680 


N B. — X2X0, 1815, 2420, 8025, 3630 ymrn are multiples of 605 years. 

1554 -08806 1210 + 844 + *89428 - *48294 ==- -08806 

1898 - <'^>710 , 1816 + 83 , or 3 x 006 + 83 ... . + 6914 i — 1'108O » — 5716 

2X59 + 1085 1898 + 201 - 6710 + *0801= +*1086 

2503 —‘3744 ... 4x005 + 88 ... + 78850- 1 1680 =- 8744 

2764 +‘3(*ri0 4x^W + a44.. .. +'78&60- *48294= +*30602 

3X08 - 17732 2 X 1554 - 17732 

3452 -‘06020 ... 2x 1554 + 844 - 17732 -‘48294 66020 

37X3 + 01988 8452 + 261 ... .. -*06020 + 68o99 »-+ 01983 

4057 -40311 ... 3713 + 344 + 01088 -*48294 = ‘46311 

43X8 +*2)694 8x1664-344 - 26600’+ 48294 = + 21694 


Venu$. 

1 926ia0(K(l 


8 

285 

470 

+ 1 61804H 

- *8897 

- ‘7$ 

... 2 a *236 

3 X ‘8897=35 *7794 


478 

+ *74 

.. 2x285 + 8 

- •7794 + X‘5l86x= 

+ *7892 

7X3 

+ ‘8486 ... 

... 8x226 f8 

-1 1691 + 1*5186 = 

+ •8485 

948 

- *0403 

... 4x236 + 8 

- 1*5588 + 1‘6186 = 

-•0408 

X4X8 

- *8196 ... 

... 6x236 + 8 ... 

-2 8882 + 1*6180 = 

-8196 

X426 

-+ *0990 ... 

... 6x885 + 2x8 

-3-8883 + 8*0872 = 

+ •6990 

X896 

- ‘0804 ... 

... 2 X 94H 

- 0804 


2X3X 

- 470i ... 

... 2 x 948 + 236 

- *0804- ‘3897 

- *4701 

2874 

+ 6488 .... 

... 3x948+478 ... 

- -0804+ ‘7893 = 

+ •6688 

2844 

- *1206 ... 

, 3x948 

*1206 


3792 

- 1008 ... 

, 4 X 948 

- 1608 


4740 

- *2010 .. 

.. 6x948 

- ‘2010 



NB. — X896. 884t4, 3798. 9740. 8088 year* ure mahiple* of 948 jesr*. 


Satufn. 

1 12-2191001 
59 + D28900 

865 -1-088174 
884 -1-011508 

898 --004002 

lfot«.-.766, 1149. 1588, 1916, 8898, 8681, 8064, 8447. 8880, 4818 ara mnitiplea of 800. 

8887 + 4187 0x888 + 09 --«068 + 9800 +4187 

8740 + 8340 7 X 888 + 69 - -Sfiai + •9869 -■= + -8840 

8188 . + -2498 8 x 808 + 69 - •0770 + -*209 =+ -8400 

8606 + 1040 9x888 + 69 - -rOOS + ^SOO ■> +-1B40 

8889 +0808 10x888 + 89 - •8486 + -9209 +^0803 

4878 - 0048 11x888 + 69 - 9317 + •9209 =- *0040 
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TABIiE V-A.— t'l,ANE7S— YEARLY INCREASE OP MEAN LONGllCDE, ETC. 

TAB£E V A. 


YearH , also 
year AD 
if reckoned 
from 1 B.C. 
1 
2 
8 
4 
6 
6 

7 

8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 


Yearly increase of mean longitude of Mars, Jupiter and Saturn for 2005 years . also actual 
geocentric place of eaoli planet with reference to Table Y4S. 


Mm*. 

♦1 U [), 

Sat. 

Mur* 

Merc 

Jnp. 

Venus 

Sat 

B.C. 

Mars, 

Mere. 

Jop. 

Veiiiis. 

Sat. 


Degrees. 

A.D. 

A.D. 

A.D. 

A.D. 

A.D. 


AD. 

A.D 

A.D. 

A.D. 

A.D. 

191 

30 

12 

1810 

1776 

1810 

1897 

1910 

1 

1816 

1775 

1816 

1890 

1015 

23 

61 

24 

1817 

1777 

1817 

1898 

1917 

2 

1814 

1774 

1814 

1895 

1914 

214 

91 

37 

1818 

1778 

1818 

1899 

1918 

3 

1813 

1773 

1818 

1804 

1013 

4S 

121 

49 

1819 

1779 

1819 

1900 

1919 

4 

1812 

1772 

1812 

1893 

1912 

237 

162 

61 

1820 

1780 

1820 

1901 

1920 

5 

1811 

1771 

1811 

1892 

1011 

(18 

182 

73 

1821 

1781 

1821 

1903 

1921 

6 

1810 

1770 

1810 

1801 

1010 

200 

212 

80 

1822 

1782 

1822 

1903 

1922 

7 

1809 

1760 

1809 

1800 

1909 

91 

243 

98 

1823 

1783 

1823 

1904 

1923 

8 

1808 

1768 

1808 

1880 

1908 

283 

278 

no 

1824 

1784 

1824 

1906 

1924 

9 

1807 

1707 

1807 

1888 

1907 

lU 

303 

122 

1826 

1786 

1826 

1906 

1926 

10 

1800 

1706 

1806 

1887 

1906 

806 

3.44 

134 

1820 

1780 

1820 

1907 

1920 

11 

1805 

1765 

1805 

1880 

1005 

137 

4 

147 

1827 

1787 

1827 

J908 

1927 

12 

1804 

1764 

1804 

1885 

1904 

328 

35 

1.69 

1828 

1788 

1828 

1909 

1928 

13 

1803 

1763 

1803 

1884 

1903 

ICO 

66 

171 

1829 

17H9 

1829 

19tO 

1929 

14 

1802 

176i 

1802 

1883 

1902 

351 

96 

183 

1830 

1790 

1830 

1911 

1930 

16 

1801 

1701 

1801 

1882 

1901 

183 

120 

190 

1831 

1791 

1831 

1012 

1931 

16 

1800 

1700 

1800 

1881 

1900 

14 

166 

208 

1832 

1792 

1832 

191.3 

19.32 

17 

1799 

1759 

1790 

1880 

1809 

206 

186 

220 

18.S3 

1793 

1833 

1614 

3933 

18 

1798 

1758 

1798 

1879 

1808 

37 

217 

232 

1834 

1794 

1834 

1916 

10.34 

19 

‘ 1797 

1757 

1707 

1878 

1807 

228 

247 

244 

18.15 

1796 

1835 

1910 

1936 

20 

1796 

1750 

1796 

1877 

1896 

CO 

277 

267 

1836 

1790 

1830 

1917 

1930 

21 

179.5 

1755 

1795 

1876 

1805 

261 

m 

209 

1837 

1797 

1837 

1918 

1937 

22 

1701 

17.54 

1794 

1875 

1804 

82 

3.38 

281 

1838 

1798 

18.18 

1919 

1938 

23 

1703 

17.53 

1703 

1874 

1803 

274 

8 

293 

1839 

1799 

1839 

1920 

1939 

24 

1792 

1752 

1792 

1873 

1802 

105 

39 

306 

1840 

1800 

1840 

1921 

1940 

25 

1791 

1751 

1791 

1872 

1891 

290 

69 

318 

1841 

1801 

1841 

1922 

1941 

26 

1700 

1750 

1790 

187 1 

1800 

12H 

99 

330 

1842 

1802 

1842 

1923 

1942 

27 

1789 

1749 

1789 

1870 

1889 

319 

1.30 

342 

1843 

1803 

1843 

1924 

1943 

28 

1788 

1748 

1788 

1869 

1888 

161 

160 

354 

1844 

im 

1844 

1925 

1944 

29 

1787 

1747 

1787 

1868 

1887 

842 

190 

7 

1815 

180,5 

1845 

1920 

194.5 

30 

1780 

1746 

1780 

1807 

1880 

174 

221 

19 

1S40 

1800 

1840 

1927 

1946 

31 

1785 

1745 

178*5 

1866 

1885 

6 

251 

,3l 

1847 

18t>7 

1847 

1928 

1947 

32 

1784 

1744 

1784 

1865 

1884 

190 

281 

43 

184'( 

1808 

1848 

1929 

1948 

33 

37<1 

1743 

1783 

1864 

1888 

28 

312 

56 

1849 

1809 

1849 

19.H) 

1949 

34 

1782 

1742 

1782 

1803 

18S ' 

219 

342 

68 

18.61) 

1810 

1860 

1931 

1950 

35 

1781 

1741 

1781 

1862 

1881 

61 

13 

80 

1H61 

1811 

18.51 

1932 

19.51 

36 

1780 

1740 

1T80 

1S61 

1880 

242 

43 

92 

1862 

1812 

1862 

1033 

1962 

37 

1770 

17.id 

1779 

I860 

1870 

73 

7.3 

104 

J8.58 

1SI3 

1863 

1934 

195.3 

38 

1778 

17.38 

1778 

18,50 

1878 

205 

104 

117 

1864 

1814 

1864 

193.5 

196 4 

39 

1777 

1787 

1777 

1858 

1877 

90 

131 

129 

18.55 

1816 

18.5.5 

19.10 

19.56 

40 

1770 

1736 

1770 

1857 

1876 

2H8 

164 

'll! 

1850 

I8i0 

l.s6() 

1937 

19.56 

41 

1776 

1735 

1775 

1850 

1875 

119 

J95 

163 

1867 

1817 

18.57 

1938 

1967 

42 

1774 

1734 

1774 

1855 

1874 

310 

22.6 

106 

18.58 

1818 

18.58 

19.19 

1968 

43 

1773 

1733 

1773 

' 1H54 

1878 

142 

225 

178 

1869 

1819 

1859 

1910 

1969 

44 

1772 

1732 

1772 

1863 

872 

833 

280 

190 

1800 

1820 

1800 

1941 

1900 

45 

1771 

1781 

1771 

1852 

1871 

106 

310 

202 

1801 

1821 

1861 

1942 

1901 

46 

1770 

1730 

1770 

1851 

1870 

866 

340 

214 

1802 

1822 

1802 

10 43 

1902 

47 

1709 

1720 

1760 

1850 

1860 

187 

17 

227 

1863 

1823 

1803 

1944 

vm 

48 

1708 

1728 

1708 

1849 

1808 

19 

47 

239 

lHt;4 

1824 

1804 

1946 

1964 

49 

1707 

1727 

1707 

1848 

1867 

21U 

77 

261 

1805 

182.5 

1866 

194^3 

190.5 

50 

1706 

1726 

1766 

1847 

IHdti 

42 

108 

203 

1800 

1820 

1800 

1947 

1900 

51 

1705 

1 72.5 

1705 

IHVO 

1865 

233 

133 

276 

1807 

1827 

1807 

1948 

1907 

52 

1704 

1724 

1704 

1845 

1804 

04 

108 

28« 

1808 

1828 

1808 

1949 

1908 

53 

1763 

1723 

17(8 

1844 

1863 

250 

199 

300 

1869 

1820 

1809 

19y0 

1989 

54 

1702 

1722 

1702 

1843 

1862 

87 

229 

812 

1870 

1830 

1870 

1951 

1970 

55 

1761 

1721 

1701 

1812 

1861 

279 

269 

324 

1871 

1831 

1871 

19.52 

1971 

56 

1760 

1720 

1700 

1841 

i860 

110 

290 

330 

1872 

1832 

1872 

1063 

1072 

67 

1769 

1719 

1759 

1840 

1869 

30] 

.120 

349 

1873 

1833 

1878 

1964 

1973 

58 

175S 

1718 

1758 

^839 

1858 

133 

851 

1 

1874 

1834 

1874 

19.55 

1074 

59 

1767 

17:7 

1767 

1888 

1867 

324 

2] 

18 

1875 

1835 

1876 

1950 

1975 

60 

1766 

1710 

1750 

1887 

1866 

150. 

.61 

26 

1S70 

1830 

1870 

1957 

3970 

61 

17.55 

1715 

1 755 

1880 

18.55 

317 

82 

8H 

1877 

1837 

1877 

19.58 

1977 

62 

1754 

ITU 

1754 

18.85 

1854 

179 

112 

60 

1878 

1838 

1878 

1959 

1978 

63 

1758 

1713 

17.53 

1834 

1853 

10 

112 

62 

1879 

1839 

1879 

1900 

1970 

64 

17.52 

1712 

1752 

1833 

18.52 

201 

173 

74 

1880 

IS4() 

1880 

J901 

1980 

65 

1751 

1711 

1761 

1832 

1851 

83 

208 

80 

1881 

1841 

1881 

1902 

1981 

66 

1750 

1710 

1750 

1831 

1850 

224 

233 

99 

1882 

1842 

1882 

190.3 

1982 

67 

1740 

1:09 

1740 

1830 

1849 

66 

204 

in 

1883 

184.3 

1883 

1964 

1988 

68 

1748 

I 7 O 8 

1748 

1829 

1848 

247 

294 

123 

1884 

1844 

1881 

196.5 

1984 

69 

1747 

1707 

1747 

1828 

1847 

78 

824 

1.85 

1«8'> 

1845 

1885 

1906 

1986 

70 

1746 

1706 

1746 

1827 

lfti8 

270 

3.55 

148 

1K80 

18 40 

1880 

1907 

1980 

71 

1746 

1705 

1745 

1826 

1845 

101 

26 

160 

1887 

, 1847 

1887 

1968 

1987 

72 

1744 

1704 

1744 

1825 

1844 

298 

65 

172 

1S8H 

1848 

1888 

1969 

1988 

73 

174,3 

170.3 

1743 

1824 

18U 

124 

80 

184 

1889 

1849 

1889 

1970 

1986 

74 

1742 

1702 

1742 

1823 

1812 

315 

no 

190 

1890 

1860 

1890 

1971 

1990 

76 

1741 

l7ol 

1741 

1822 

1841 

147 

140 

200 

1891 

1851 

1891 

1972 

1991 

76 

1740 

1700 

1740 

1821 

18^40 

338 

177 

221 

1892 

1862 

1892 

1973 

1992 

77 

1739 

1690 

1739 

182(» 

1839 

170 

207 

233 

1893 

1B63 

1893 

1974 

1908 

76 

1738 

1698 

1788 

1819 

1838 

1 

287 

245 

1894 

1864 

1894 

1976 

1994 

79 

1737 

1697 

1787 

1813 

1887 

192 

208 

268 

1895 

1855 

1895 

1976 

1995 

60 

1736 

1696 

1786 

1817 

1836 



TABM V-A. — PIiAiniTS— TBABLY INORBASB OF MEAN tONOITODB, ITO, 


m 

TABLB V-K-€ont. 


TMrly inoxaase of mMtii loafitudo, etc.— eon(. 


Years ; also 
year A.Dt 

Man. 

Jup. 

Bat. 

Mars. 

Mere. 

Jup 

YeuDB. 

Bat. 

B.O. 

Mars. 

Mere. 

Jnp. 

VoUUB 

Sat. 

if reckoned 

from 1 B.O. 


Degrees. 


A.D. 

A.D. 

A I). 

A.D. 

A D. 


A.l). 

A.D. 

A.D. 

A D. 

A.D, 

81 

24* 

298 

270 

1896 

1868 

1896 

1977 

1096 

81 

1736 

1695 

n35 

1810 

183£ 

82 

215 

828 

282 

1897 

1857 

1897 

1978 

1997 

82 

1784 

1694 

1784 

1815 

1831 

83 

47 

869 

294 

1898 

1858 

1898 

1979 

1998 

83 

1733 

1()93 

1738 

1814 

1838 

84 

23H 

29 

806 

1899 

1859 

1899 

1980 

1999 

84 

1732 

1692 

1782 

1818 

183S 

85 

69 

60 

819 

1900 

1860 

1900 

1981 

1617 

88 

1731 

1691 

1781 

1812 

1881 

86 

26 L 

90 

3Sl 

1901 

1861 

1901 

1982 

1618 

86 

1780 

1690 

1730 

1811 

1830 

87 

92 

120 

343 

1902 

1862 

1902 

1983 

J619 

87 

1739 

1689 

1729 

1810 

1828 

88 

281. 

151 

865 

1903 

1868 

1003 

1984 

1020 

88 

1728 

1088 

1728 

1809 

1828 

89 

115 

181 

8 

1904. 

1864 

1904 

1985 

1621 

89 

1727 

1687 

1727 

1808 

1827 

90 

3U6 

211 

20 

1905 

1865 

1905 

1986 

1622 

90 

1726 

1686 

1726 

1807 

1826 

91 

138 

242 

32 

1906 

1866 

1906 

1987 

1623 

91 

1725 

1685 

1725 

1806 

1826 

92 

829 

272 

44 

1907 

1867 

1907 

1988 

1624 

92 

1724 

1684 

1724 

1805 

1824 

93 

161 

302 

56 

1908 

1868 

1908 

1989 

162.) 

93 

1723 

1683 

1723 

18(14 

1823 

94 

852 

833 

69 

1909 

1869 

1"09 

1990 

1626 

94 

1722 

1682 

1722 

180.1 

1823 

95 

184 

a 

81 

1010 

1870 

1910 

1991 

1027 

98 

17.^1 

1081 

1721 

1802 

1821 

96 

15 

33 

93 

I9LI 

1871 

1911 

1992 

1628 

96 

1720 

1680 

1720 

1801 

1820 

97 

1^06 

64 

105 

1912 

1872 

1912 

1993 

1h29 

97 

1719 

1679 

1719 

1800 

1819 

98 

88 

94 

117 

1913 

1873 

1913 

1994 

10.10 

98 

1718 

1()78 

1718 

1799 

1818 

99 

229 

124 

130 

1914 

1874 

1911 

1995 

1631 

99 

1717 

1677 

1717 

1798 

1817 

100 

bl 

155 

142 

1916 

1875 

1916 

1996 

1632 

100 

1716 

1676 

1716 

1797 

1816 

101 

252 

186 

164 

1916 

1876 

1916 

1997 

1683 

101 

1715 

1676 

1716 

1790 

1815 

102 

88 

216 

US 

1917 

1877 

1917 

1998 

1634 

102 

1711 

1674 

1714 

1705 

1814 

103 

276 

246 

179 

1918 

1878 

1918 

1999 

1635 

103 

17M 

1673 

1718 

1794 

1813 

104 

106 

276 

191 

1919 

1879 

1019 

1765 

168t; 

104 

1712 

1672 

1712 

1793 

1813 

105 

297 

306 

203 

1920 

1880 

1920 

17*6 

1637 

105 

1711 

1671 

1711 

1792 

1811 

106 

129 

387 

215 

1921 

1881 

1921 

1767 

1638 

106 

1710 

1670 

1710 

17111 

1810 

107 

320 

7 

227 

1922 

1882 

1922 

1768 

1039 

107 

1709 

1069 

1709 

1790 

1800 

108 

152 

37 

240 

1923 

1 883 

1923 

1769 

16'10 

108 

1708 

JC68 

1708 

1789 

1H08 

109 

343 

68 

252 

1024 

1884 

1924 

1770 

1641 

109 

1707 

1667 

1707 

1788 

1807 

110 

175 

98 

264 

1925 

1885 

1925 

1771 

1642 

110 

1706 

1666 

1706 

1787 

1806 

111 

0 

129 

276 

1926 

1886 

1926 

1772 

1643 

111 

1706 

1 665 

1705 

17K6 

1806 

112 

197 

159 

289 

1927 

1887 

1027 

1773 

1644 

112 

17^ 1 

166 1. 

1704 

1785 

1801 

113 

29 

189 

.301 

1928 

1888 

1928 

1774 

1045 

113 

1703 

16rt8 

1703 

1784 

1808 

114 

220 

220 

313 

1 929 

1889 

1929 

1775 

1646 

114 

1702 

1662 

1702 

1783 

1803 

115 

12 

250 

32 > 

1930 

1890 

1930 

1776 

1 >47 

115 

1701 

1661 

1701 

1782 

1801 

116 

243 

280 

337 

1931 

1891 

1931 

1777 

1648 

116 

1700 

1600 

1700 

1781 

180C 

117 

74 

311 

350 

1932 

1892 

1932 

1778 

1(-19 

117 

1(>99 

1659 

1699 

1780 

1790 

118 

266 

341 

2 

1933 

1893 

'jm 

1779 

1650 

118 

1698 

1 6.78 

1698 

1779 

1798 

119 

97 

11 

14 

1931 

1894 

1931 

1780 

1651 

119 

1697 

1657 

1697 

1778 

1797 

120 

289 

42 

26 

1936 

1895 

1936 

J781 

1652 

120 

1 696 

1656 

1696 

1777 

1796 

121 

120 

72 

39 

1936 

1896 

1936 

1782 

1 653 

121 

1605 

li.f)5 

169.5 

1776 

1796 

122 

311 

102 

51 

1987 

1897 

19.37 

1783 

1654 

122 

1694 

1 

1694 

1775 

1704 

123 

143 

133 

63 

193H 

1898 

1 9H8 

1781 

1655 

123 

1 6^ 3 

1653 

1693 

1774 

1793 

124 

:38‘1 

163 

76 

1939 

1899 

1939 

1785 

1656 

124 

1602 

1652 

1692 

1773 

1793 

125 

1(50 

193 

87 

1940 

1900 

19-10 

i78<; 

1667 

125 

1691 

1651 

1691 

1772 

1701 

126 

357 

224 

loo 

1941 

1901 

1941 

1787 

1658 

126 

1600 

lO.^O 

1660 

1771 

I70fj 

127 

188 

164 

112 

1912 

1902 

1942 

1788 

1659 

127 

1680 

1619 

1689 

1770 

1780 

128 

20 

284 

124 

1943 

1 903 

194.1 

1789 

.6r>0 

128 

16K8 

164S 

1688 

nm 

1788 

129 

211 

315 

136 

1944 

1904 

1914 

1790 

1661 

129 

1687 

1647 

1087 

1768 

1787 

130 

43 

346 

148 

1946 

1905 

1916 

1791 

1662 

130 

1686 

ll.4f) 

1686 

17(.7 

1786 

131 

234 

15 

161 

1946 

1906 

1946 

1792 

1663 

131 

1685 

1615 

1085 

1766 

J7.sfi 

132 

65 

4(; 

171 

1917 

1907 

1947 

1793 

1664 

132 

lost 

1999 

1 (.84 

1765 

1784 

133 

257 

76 

185 

1948 

1908 

1948 

1794 

1665 

133 

11.83 

1998 

1683 

1999 

I78:i 

134 

88 

106 

197 

1949 

1909 

1949 

171 5 

1666 

134 

1682 

1997 

1682 

1098 

1782 

136 

280 

137 

210 

1950 

1010 

1950 

1796, 

1667 

135 

1681 

1996 

i<’.81 

i;97 

1781 

136 

111 

167 

222 

1951 

1911 

1951 

175'7 

1668 

136 

1680 

1995 

1080 

1996 

17H( 

137 

302 

198 

234 

1052 

1912 

1952 

1798 

1669 

137 

1679 

1994 

1679 

19.% 

17T6 

138 

KU 

228 

24b 

195 1 

1913 

1963 

1719 

1670 

138 

1678 

1993 

1()78 

1994 

1778 

139 

a2r> 

258 

258 

1954 

1914 

1951 

1800 

1671 

139 

1677 

1992 

1677 

1903 

1777 

140 

157 

2HH 

271 

1955 

1915 

1955 

1801 

1572 

140 

1676 

1991 

1676 

1992 

J778 

141 

348 

319 

283 

1956 

1910 

1956 

1802 

1673 

141 

1675 

1990 

1676 

1991 

1776 

142 

179 

349 

295 

1957 

1917 

19)7 

1803 

1674 

142 

16.74 

19-^9 

1674 

1 900 

1774 

143 

11 

20 

3(»7 

1958 

1918 

l!'5S 

IKi 4 

1675 

143 

1673 

19^8 

167.3 

1989 

1773 

144 

202 

50 

320 

19.59 

1919 

1959 

1805 

1676 

144 

1672 

1987 

1(.72 

1988 

1772 

145 

34 

80 

332 

1960 

1920 

1960 

1806 

1677 

145 

1671 

J9H6 

1671 

1087 

1771 

146 

226 

in 

844 

1961 

1921 

1961 

1807 

I67s 

146 

1676 

1985 

1670 

1986 

1770 

147 

57 

141 

366 

1062 

1922 

1962 

1808 

1679 

147 

1669 

1984 

1669 

1985 

1760 

148 

248 

171 

8 

1963 

1923 

1963 

1809 

16^0 

148 

1068 

1983 

1(.68 

198t 

1768 

149 

79 

202 

21 

1964 

1024 

li64 

1810 

1681 

149 

1667 

1982 

1750 

1983 

1767 

150 

271 

232 

83 

1966 

1926 

1965 

1811 

1682 

150 

16.66 

1981 

1749 

1982 

1766 

151 

102 

262 

46 

1966 

1926 

1966 

1812 

1683 

151 

1666 

1980 

1718 

J!;81 

3765 

152 

294 

293 

57 

1067 

1927 

1907 

1813 

1684 

152 

1664 

1079 

1747 


1764 

153 

125 

323 

70 

I9r8 

1928 

1968 

18] 1. 

1686 

153 

im 

1978 

1716 

197.> 

1768 

154 

316 

853 

82 

1969 

1929 

1969 

1815 

1686 

154 

16.62 

1977 

171.') 

1978 

1762 

155 

148 

24 

94 

1970 

1930 

1970 

1816 

US7 

155 

1661 

1976 

1711 

1077 

1701 

156 

339 

54 

106 

1971 

1931 

1971 

1817 

1688 

156 

166. ' 

1975 

1743 

1076 

1760 

157 

171 

84 

118 

1972 

1932 

1972 

1818 

1689 

157 

16.59 

1974 

1742 

1975 

1769 

158 

2 

115 

131 

1978 

1933 

1978 

1819 

1660 

158 

1658 

1973 

1741 

1974 

1768 

159 

198 

146 

143 

1974 

1934 

1974 

1820 

1691 

159 

16.57 

1972 

1710 

1973 

1767 

160 

25 

176 

156 

1975 

1936 

1975 

1821 

1602 

160 

1666 

1071 

1739 

1972 

1766 


87-a 



TAHI.Ji V-A.— PUNlTs— TBAKLY IN0KEA8E OF MEAN LONGITUDE, BTC. 


X&BIk£ V-A/-eont. 


Yearly increase of mean longitade, etc.— oont. 


yearA.D. j,„„ 

if rCOKOTK'd 

Jup 

Sat. 

Mara 

Mero. 

Jup 

Venus 

Bat 

BC. 

juarw. 

trom 1 B.C. 

Degioew 


AD. 

A.D. 

AD. 

A.D 

A.D 


A.D. 

161 

216 

21 t 

107 

1976 

1986 

1976 

1822 

1098 

161 

1656 

162 

48 

280 

179 

19/7 

1937 

1977 

1823 

1094 

162 

1664 

163 


267 

192 

1978 

1938 

1978 

1824 

1695 

166 

1653 

164 

70 

297 

204 

1979 

1939 

1979 

1825 

1690 

164 

1652 

165 

261 

327 

210 

1980 

1940 

1980 

1820 

1097 

165 

1651 

166 

03 

368 

228 

19H1 

1941 

1081 

1827 

1698 

166 

1050 

167 

28n 

28 

241 

1982 

1942 

1982 

1828 

1059 

167 

1049 

168 

116 

68 

268 

1983 

1948 

1988 

1829 

1700 

168 

1648 

169 

807 

89 

265 

1984 

1944 

1984 

1830 

1701 

169 

1647 

170 

180 

119 

277 

1985 

1945 

1985 

1831 

1702 

170 

1646 

171 

880 

149 

290 

1986 

1940 

1988 

1832 

1703 

171 

1645 

172 

162 

180 

302 

1987 

1947 

1987 

1833 

1704 

172 

1014 

173 

858 

210 

314 

1988 

1948 

19KS 

1834 

170.5 

173 

1648 

174 

184 

240 

326 

1989 

1949 

1989 

1885 

1700 

174 

1642 

175 

10 

271 

388 

1990 

1950 

1990 

1830 

1707 

176 

1041 

176 

207 

801 

851 

1991 

1951 

1991 

1837 

1708 

176 

1010 

177 

39 

881 

8 

1992 

1952 

1992 

1838 

17i'9 

177 

lf»39 

173 

230 

2 

15 

1998 

1958 

1993 

1889 

1710 

178 

1038 

179 

01 

82 

27 

1994 

3954 

1994 

1840 

1711 

179 

1637 

180 

253 

62 

40 

1995 

1965 

19<05 

J841 

1712 

180 

1920 

181 

81 

98 

52 

1996 

1950 

19!*0 

1842 

1713 

181 

1919 

182 

270 

128 

64 

1997 

1957 

lit<'7 

1843 

1714 

182 

1918 

183 

107 

154 

70> 

1993 

1958 

199S 

1844 

1715 

183 

1917 

184 

298 

184 

88 

1999 

1959 

1999 

1815 

1716 

184 

1916 

185 

180 

214 

101 

1637 

1900 

1789 

1816 

1717 

185 

1915 

186 

821 

245 

113 

lb38 

1961 

1740 

1847 

171s 

186 

1914 

187 

168 

275 

126 

If >8 9 

1962 

1741 

184H 

1719 

187 

1913 

188 

344 

305 

187 

1040 

1968 

1742 

1849 

3 720 

188 

1912 

189 

170 

88 s 

149 

1611 

1964 

1713 

J850 

1721 

189 

1911 

190 


0 ^ 

162 

1042 

1965 

1744 

1851 

1722 

190 

1910 

191 

198 

36 

171 

1043 

1960 

1745 

1862 

1723 

191 

1909 

192 

80 

67 

180 

1641 

1967 

1746 

1853 

17^4 

192 

1 

193 

221 

97 

198 

lol5 

190S 

1747 

185 4 

1725 

193 

1907 

194 

53 

127 

211 

1046 

1909 

1748 

186.5 

1726 

194 

1906 

195 

244 

158 

223 

1017 

1970 

:7M 

1850 

1727 

195 

1995 

196 

75 

188 

285 

1648 

1971 

1750 

1857 

1728 

196 

rto4 

197 

207 

218 

247 

1019 

1972 

1751 

185s 

1729 

197 

1901 

198 

98 

249 

259 

1050 

1978 

j /r)2 

1859 

1730 

198 

iyo2 

199 , 

, 200 

279 

272 

1651 

1974 

1751 

I860 

17JI 

199 

1901 

200 

121 

809 

2S4 

10 ',2 

1975 

1751 

l-soi 

1732 

200 

1900 

201 

812 

810 

290 

1658 

1976 

1755 

180'2 

1733 

201 

18-9 

202 

144 

10 

3CH 

1051 

3977 

1756 

1801 

1734 

202 

1S9S 

203 

885 

40 

821 

1655 

1978 

1767 

1804 

1736 

203 

1S97 

204 

107 

71 

-38 

1656 

1979 

1758 

1805 

1736 

204 

I89<; 

205 

85S 

101 

845 

1657 

1980 

1769 

1800 

1737 

205 

1895 

206 

189 

182 

857 

1658 

1981 

1700 

1807 

1738 

206 

1894 

207 

21 

162 


1059 

1982 

1761 

J80S 

1739 

207 

18t3 

208 

212 

192 

21 

1060 

1983 

1762 

1889 

1740 

208 

1892 

209 

44 

223 

9 1. 

1601 

1984 

1763 

1870 

P4l 

209 

1891 

2iO 

285 

253 

40 

1062 

1985 

1704 

1871 

1742 

210 

ls')0 

211 

60 

2H8 

58 

J6(;3 

1980 

1765 

1872 

1743 

211 

18H9 

212 

258 

314 

71 

1()61 

1987 

17(;.; 

1873 

1744 

212 

188S 

213 

8't 

3 1* 1' 

88 

1005 

1988 

1707 

1874 

1745 

213 

1887 

214 

281 

14 

95 

1600 

3989 

1708 

1875 

1716 

214 

1886 

215 

112 

46 

107 

1667 

1990 

1769 

1876 

1747 

215 

1885 

216 

303 

75 

119 

1008 

1991 

1770 

1877 

1748 

216 

1884 

217 

136 

105 

182 

1669 

1992 

1771 

1878 

1749 

217 

1S83 

218 

320 

180 

U4 

1070 

1993 

1772 

1879 

1760 

218 

1882 

219 

158 

106 

150 

1671 

1994 

1773 

1880 

1751 

219 

1881 

220 

:U9 

b9: 

108 

1672 

1995 

1774 

1881 

1752 

220 

1880 

221 

1 80 

22^ 

18] 

1078 

1990 

3775 

1882 

1753 

221 

1870 

222 

12 

257 

198 

1074 

1997 

1776 

1883 

1754 

222 

1878 

223 

208 

287 

206 

1675 

3 998 

1777 

1884 

1755 

223 

1877 

224 

85 

818 

217 

1670 

I9if9 

1778 

1885 

1750 

224 

1876 

225 

220 

848 

229 

1677 

1615 

1779 

1880 

1757 

225 

1876 

226 

58 

18 

212 

1678 

1046 

1780 

1887 

1758 

226 

1874 

227 

249 

49 

254 

1679 

1647 

1781 

1888 

1759 

227 

ls73 

228 

so 

79 

206 

1080 

1048 

3782 

1889 

1760 

228 

1872 

229 

272 

109 

278 

KlHl 

1049 

1783 

1890 

1701 

229 

1871 

230 

103 

140 

291 

1682 

1650 

1784 

1891 

1702 

230 

1870 

231 

296 

170 

803 

1088 

1051 

1785 

1892 

17<.3 

231 

1869 

232 

120 

2l>] 

81.) 

16S4 

1052 

178t5 

189.1 

I7t>4 

232 

181)8 

233 

317 

231 

827 

1085 

1068 

1787 

1894 

1706 

233 

1867 

234 

149 

201 

839 

1686 

It. 54 

1788 

1895 

1700 

234 

IH6G 

235 

310 

292 

352 

1687 

3055 

1789 

1890 

1767 

235 

1865 

236 

172 

322 

4 

1688 

1650 

1790 

1897 

1768 

236 

1864 

237 

8 

m 

16 

1689 

1057 

1791 

1898 

17«19 

237 

1863 

238 

194 

23 

28 

ItllH) 

1053 

1792 

1899 

1770 

238 

1862 

239 

2i‘> 

68 

41 

1691 

1069 

1793 

1 800 

1771 

239 

1801 

240 

2i7 

88 

Wi 

1692 

lOOo 

1794 

1901 

1772 

240 

1860 


Merc*. 

Jup. 

Veiiua, 

8 at 

A.D 

A D. 

A.D. 

A.D. 

1970 

1999 

1971 

1765 

1009 

199H 

1970 

1764 

1968 

1997 

1060 

1753 

1967 

1906 

1968 

1752 

1066 

1995 

19(;7 

1751 

1965 

1994 

lf*60 

1750 

191)4 

1993 

1965 

1749 

1903 

1992 

i964 

1748 

1962 

1991 

1963 

3747 

1961 

1990 

1962 

1746 

1960 

1989 

1901 

1745 

1959 

1988 

1960 

1744 

1958 

1987 

1959 

1743 

1957 

1986 

1958 

1742 

195(. 

1985 

1967 

1741 

1955 

19S4 

1%(: 

1740 

1954 

1983 

1955 

1739 

195V 

1982 

1954 

1738 

;952 

1981 

1953 

1737 

1951 

1980 

1952 

1736 

l'»50 

1079 

1951 

1735 

1949 

1978 

I95(j 

1733 

191S 

1977 

1949 

1733 

uu; 

1976 

1948 

1732 

1916 

1975 

1947 

1731 

191 * 

1974 

1946 

1730 

1914 

1973 

1945 

1729 

194.1 

1 972 

1944 

1728 

1942 

1971 

1948 

1727 

1941 

1970 

1942 

1726 

1 1 40 

1969 

1941 

1725 

1939 

1968 

ls»u 

1724 

1938 

1967 

1039 

1723 

1937 

1966 

1938 

1722 

193') 

1965 

J937 

1721 

193. 

1964 

1936 

1720 

193 4 

1963 

1935 

1719 

193.1 

1962 

1034 

1718 

1932 

1961 

1933 

1717 

l'>3l 

IwOo 

1932 

1716 

1930 

1959 

1931 

1715 

J9j9 

1958 

vm 

1714 

;92S 

1957 

1929 

1713 

1927 

19.-)6 

1928 

1712 

192(; 

1955 

1027 

1711 

1925 

195 4 

1026 

1710 

1921 

lO.'.H 

1925 

1709 

1923 

1.952 

1921 

1708 

1922 

1951 

1323 

1707 

1921 

15t50 

1922 

1706 

1920 

1949 

1921 

1766 

1919 

1048 

1920 

1704 

1918 

1947 

1919 

1703 

19D 

1946 

1918 

1702 

1916 

1945 

1917 

1701 

1916 

1044 

1916 

1700 

1914 

194.1 

1015 

1699 

1913 

1942 

1914 

1698 

1912 

1941 

1913 

1697 

1911 

19 Uf 

1912 

1696 

1010 

1939 

1911 

J606 

1909 

ll»3S 

1910 

1694 

1908 

1037 

1909 

1698 

19()7 

1036 

1908 

1692 

1900 

1935 

1907 

1691 

1905 

1934 

1906 

I 6h0 

1904 

1033 

1905 

1689 

1903 

1932 

1904 

1688 

1902 

1911 

1903 

16S7 

1901 

1930 

1902 

1686 

1 900 

1929 

1901 

1685 

1899 

1928 

1900 

1684 

1898 

1927 

1899 

1688 

1897 

1920 

1898 

1682 

1896 

1925 

1897 

1681 

1896 

1024 

1896 

1680 

1894 

1923 

1s95 

1679 

1893 

1922 

1894 

1678 

1892 

1921 

1898 

1677 

1891 

1926 

1892 

1076 



TABLE V.-A. — PLANKTS — VEABU [NdEEAsE OP MEAN LONiilTUDE, ETC. 


; J()6 

TABlbE V-A-^-ont. 


Year* ; alei> Tewly incretM of meftn longitude, eta.— <-ont. 


year AeD. 

if reckoned 

from 1 B.C. 

Marfl 

Degrees 

Sat 

Mars, 

AD 

Mere. 

A.D, 

Jup. 

A D. 

V^enus 

AD. 

Bat. 

A.D. 

B.C. 

AUrs. 

A.D 

Mtro. 

A D 

J up 

A 1) 

Vr-nUH. 

A 1). 

Sat. 

A 1). 

241 

49 

114 

65 

1693 

1661 

1796 

1902 

1773 

241 


1890 

1919 

UOl 

1 b75 

242 

240 

144 

77 

1694 

1662 

1796 

1903 

1774 

242 

1868 

1889 

1918 

1H90 

1674 

243 

71 

174 

89 

1695 

1663 

1797 

1904 

1776 

243 

1857 

1888 

1917 

1889 

1673 

244 

202 

206 

102 

1096 

166 4 

1798 

1905 

1776 

244 

1856 

1887 

1916 

1^88 

1(,72 

245 

94 

285 

lU 

1697 

1665 

1799 

1906 

1777 

245 

1865 

1886 

1915 

1887 

1671 

2^6 

286 

265 

126 

1698 

1666 

1800 

1907 

1778 

246 

1854 

1885 

1914 

1886 

1670 

247 

117 

29(. 

138 

1699 

1667 

1801 

1908 

1779 

247 

186:i 

1884 

1913 

1885 

1669 

248 

308 

326 

150 

1700 

1668 

I81>2 

1909 

1780 

248 

1852 

1883 

1912 

1884 

1608 

249 

140 

356 

163 

1701 

1609 

1803 

19.0 

178 

249 

18.51 

1882 

1911 

• 1883 

1667 

250 

331 

27 

175 

1702 

1870 

1804 

1011 

1782 

250 

1850 

18K1 

1910 

1882 

1666 

251 

163 

67 

187 

1708 

1671 

1805 

1912 

1783 

251 

1849 

1880 

1009 

1881 

1 66,5 

252 

354 

87 

199 

1704 

1672 

1806 

1913 

1784 

252 

1848 

1879 

1908 

18s ) 

1664 

253 

185 

118 

212 

1705 

1673 

1807 

1014 

1785 

253 

1817 

1878 

1907 

1879 

1063 

254 

17 

14S 

224 

1706 

1674 

1808 

1915 

1786 

254 

1846 

1877 

1 906 

1878 

1 6)12 

255 

208 

179 

230 

1707 

1675 

1809 

1916 

1787 

255 

1845 

1876 

1905 

1877 

1661 

256 

40 

209 

248 

1708 

1076 

1810 

1917 

1788 

256 

1844 

187.S 

1804 

1876 

1 660 

257 

231 

239 

260 

1709 

1677 

1811 

1918 

1780 

257 

I84:i 

187 4 

1903 

1875 

16.59 

258 

62 

270 

273 

1710 

1678 

1812 

1919 

1790 

258 

1842 

1873 

1902 

1874 

1658 

259 

254 

300 

285 

1711 

1679 

1813 

1920 

1791 

259 

1841 

1872 

1901 

1873 

iti.57 

260 

85 

330 

297 

1712 

1680 

1814 

1021 

1702 

260 

1810 

1871 

1900 

1872 

1666 

261 

277 

1 

309 

1713 

1681 

1816 

1022 

1703 

261 

1829 

1870 

189'* 

1871 

165.) 

262 

108 

31 

322 

1714 

1682 

1810 

1923 

1704 

262 

18:i8 

1 869 

1898 

1870 

1654 

263 

299 

62 

3,14 

1716 


18.7 

1024 

1796 

263 

1827 

1868 

1897 

1 869 

16.53 

264 

131 

92 

346 

1716 

1084 

1S18 

1025 

1796 

264 

18 9; 

1867 

1896 

1868 

16.52 

265 

m 

122 

358 

1717 

1085 

1819 

1926 

1707 

265 

’8;i5 

1866 

1805 

1867 

16.51 

266 

164 

163 

10 

1718 

1086 

1820 

1927 

1798 

266 

1894 

186.5 

I.S94 

1866 

1650 

267 

,345 

183 

23 

1719 

1<*.87 

182) 

19^8 

1790 

267 

im 

1864 

1893 

186.) 

1040 

268 

177 

213 

35 

1720 

1688 

1822 

1020 

1800 

268 

1832 

1863 

1892 

1864 

1648 

269 

8 

244 

47 

1721 

16,8i» 

1823 

1 930 

1801 

269 

18.11 

1 86,2 

1891 

186.1 

1647 

270 

199 

274 

59 

1722 

DJ'.M) 

1824 

1981 

1802 

270 

18:jo 

i8(;i 

1890 

1862 

1646 

271 

31 

304 

72 

1723 

1691 

1825 

1932 

1803 

271 

1829 

I860 

1880 

181,1 

1 647) 

272 

222 

335 

84 

1724 

1 692 

1826 

1933 

18m4 

272 

1828 

1859 

1888 

I860 

16U 

273 

64 

6 

96 

1725 

1693 

1827 

1934 

1805 

273 

1827 

18.58 

1887 

1859 

16U 

274 

245 

85 

108 

1726 

1694 

1828 

19.15 

1806 

274 

1826 

1857 

1886 

1858 

1642 

275 

76 

60 

120 

1727 

16‘»5 

1829 

1936 

1807 

275 

1825 

1.S56 

1885 

1857 

1611 

276 

268 

96 

1 33 

1728 

1696 

1830 

19.17 

1808 

276 

1824 

1855 

1884 

1 856 

1640 

277 

99 

127 

ll5 

1729 

1697 

1831 

1038 

1809 

277 

1K2:1 

18.54 

IBH.i 

1 8,') 5 

1^39 

278 

291 

157 

157 

1730 

1698 

1832 

1039 

1810 

278 

1822 

i85;i 

1882 

18.51 

163S 

279 

122 

1H7 

169 

1731 

1699 

183.3 

1 940 

IHll 

279 

1821 

1852 

1881 

18.5.1 

1037 

280 

:U3 

218 

182 

1732 

1700 

1834 

1941 

1812 

280 

1820 

18.’,l 

1880 

1852 

li>.9> 

281 

U6 

248 

194 

1733 

1701 

1835 

1942 

1813 

281 

1810 

1850 

1879 

18, J 

IGl.5 

282 

330 

278 

200 

1734 

1702 

183;, 

19 43 

1814 

282 

IHlH 

1849 

187S 

1.S50 

1 6,-l 1 

283 

168 

309 

218 

1735 

1703 

1887 

1044 

1815 

283 

1817 

184*8 

L877 

1849 

1 03H 

284 

369 

339 

230 

1736 

1704 

1838 

1945 

1816, 

284 

1810 

1847 

1876 

181.S 

1 632 

285 

190 

9 

243 

1737 

1705 

18.39 

1946 

1817 

285 

1816 

l84l) 

1875 

18 47 

It, 01 

286 

22 

• 40 

265 

1738 

1706 

1840 

1947 

1818 

286 

1814 

184.5 

1874 

1816 

1630 

287 

213 

70 

207 

1739 

1707 

1841 

1048 

1810 

287 

1813 

1841 

187.1 

1815 

ltl2)* 

288 

45 

300 

27i» 

1740 

1708 

1842 

1940 

1820 

288 

1S12 

1843 

1872 

1844 

1628 

289 

2.3(» 

131 

292 

1741 

1709 

1843 

1950 

1821 

289 

1811 

1812 

1S7J 

isi.l 

1627 

290 

07 

161 

301 

1742 

1710 

1844 

1951 

1822 

390 

1810 

1841 

1870 

1842 

1626 

291 

259 

191 

316 

1743 

1711 

1815 

19.52 

1823 

291 

1809 

1840 

1869 

1841 

li;25 

292 

90 

222 

328 

1744 

1712 

1846 

1953 

1824 

292 

1808 

1839 

1868 

184) 

1624 

293 

282 

252 

340 

1745 

1713 

1 847 

1954 

1826 

293 

1807 

1838 

1867 

18.10 

1 623 

294 

113 

282 

353 

1716 

1714 

1848 

1956 

1826 

294 

1800 

1837 

i8<;i; 

18.16 

1622 

295 

304 

313 

5 

1747 

1715 

1S49 

1956 

1827 

295 

1805 

18.36 

186> 

18.17 

1)521 

296 

136 

343 

17 

1748 

1716 

1850 

1 957 

1828 

296 

1804 

1835 

186,4 

iH3i; 

1 1’,20 

297 

327 

13 

29 

1749 

1717 

1851 

1958 

1829 

297 

1803 

1834 

1863 

1836 

1 6 1 9 

298 

159 

44 

42 

1750 

1718 

1852 

1059 

1830 

298 

1802 

1833 

1862 

1834 

i«;i8 

299 

350 

74 

54 

1751 

1719 

1853 

1 960 

1831 

299 

1801 

1832 

I8(,] 

IH.!3 

1617 

300 

181 

104 

60 

1752 

1720 

1854 

1061 

1832 

300 

1800 

183! 

1860 

1 832 

19i»9 

301 

13 

136 

78 

1763 

1721 

1855 

1962 

1813 

301 

1709 

1830 

1H59 

1831 

1998 

302 

204 

105 

90 

1754 

1722 

1856 

1963 

1831 

302 

1798 

1829 

1858 

18.30 

1907 

303 

30 

190 

103 

1756 

1723 

1857 

1964 

1815 

303 

1797 

1828 

1857 

1829 

1096 

304 

227 

220 

115 

1756 

1724 

1858 

100,5 

18.36 

304 

1796 

1827 

1S.50 

1828 

1 995 

305 

69 

250 

127 

1757 

1725 

1850 

1066 

1837 

305 

1705 

1826 

1855 

1827 

1994 

306 

250 

287 

139 

1768 

1726 

1860 

1967 

18.38 

306 

1794 

1825 

1854 

1826 

1 (^9.) 

307 

81 

3I7 

151 

1759 

1727 

1861 

1968 

1839 

307 

1793 

1824 

1 863 

1 825 

1 992 

308 

273 

347 

164 

1760 

1728 

1862 

1969 

1840 

308 

1792 

1823 

1 852 

I8<!4 

1901 

309 

104 

18 

176 

1761 

1729 

1863 

1970 

1811 

309 

1791 

1822 

1851 

1823 

1090 

310 

290 

48 

188 

1762 

1730 

1864 

1971 

1842 

310 

1790 

182! 

1850 

1822 

1989 

311 

127 

7S 

200 

1768 

1781 

1865 

1072 

1843 

311 

1789 

1820 

1H40 

1S21 

1988 

312 

318 

109 

213 

1764 

1732 

1866 

1973 

1844 

312 

1788 

1819 

1848 

1820 

1987 

313 

160 

139 

225 

1765 

1733 

1867 

1974 

1845 

313 

1787 

1818 

1847 

1819 

1986 

314 

341 

169 

237 

1706 

1734 

1868 

1975 

18 46 

314 

1786 

1817 

1816 

1818 

198,5 

315 

173 

200 

249 

1707 

1785 

1869 

J976 

1847 

315 

178.5 

1810 

1 845 

1817 

1984 

316 

4 

230 

261 

1768 

1736 

1870 

1977 

1848 

316 

1781 

1815 

1844 

1816 

1983 

317 

195 

260 

274 

1769 

1737 

1871 

1978 

1840 

317 

178.3 

1814 

184.3 

1815 

1982 

318 

27 

291 

286 

1770 

1738 

1872 

1970 

1850 

318 

1782 

1SI3 

1842 

1814 

1981 

319 

218 

321 

298 

1771 

1739 

1873 

1980 

1851 

319 

1781 

1812 

1841 

1813 

1080 

320 

50 

35] 

310 

1772 

1740 

1874 

1981 

1852 

320 

1780 

1811 

1840 

1SI2 

1979 
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TABliS V-A’-tmt. 

TMrijr inoiwam of mum loagltndo, oto.— « o«l 


Yearfi; alao 

yearA.D. Maia, .luj). Sat. Mari Merc. ,lup, Vennt. Sat. B.C. Mart* Hero, Jup. Venws, Hat. 
if rockoTipd 


from 1 B.C. 


Tlepinea. 


A.D, 

A.D. 

A.O. 

A.D. 

A.D. 


A.D. 

A.D. 

AD. 

AD. 

A.D. 

321 

241 

22 

828 

1778 

1741 

1875 

1982 

1853 

3ai 

177D 

1810 

1889 

1811 

1978 

322 

72 

r.2 

885 

1774 

1742 

1876 

1988 

1854 

saa 

1778 

1809 

1888 

1810 

1977 

323 

2m 

82 

847 

1775 

1743 

1877 

1984 

1855 

923 

1777 

1808 

1837 

1809 

1970 

324 

96 

118 

369 

1776 

1744 

1878 

1986 

1866 

884 

1776 

1807 

1830 

1808 

1076 

325 

287 

148 

n 

1777 

1745 

1879 

1986 

1867 

385 

1776 

1800 

1835 

1807 

1974 

326 

118 

174 

24 

1778 

1746 

1880 

1987 

1858 

386 

1774 

1805 

1884 

1806 

1978 

327 

a()9 

204 

36 

1779 

1747 

1881 

1988 

1859 

387 

1773 

1804 

1SH8 

180.5 

1972 

328 

m 

284 

48 

1780 

1748 

1882 

1989 

1860 

388 

1772 

1803 

18.32 

1804 

1971 

329 

832 

2m 

60 

1781 

1749 

1883 

1990 

1861 

389 

1771 

1802 

1831 

1808 

1970 

330 

\in 

295 

73 

1782 

1760 

1881 

1991 

1802 

330 

1770 

1801 

1830 

1802 

1969 

331 

366 

825 

85 

1783 

1761 

1885 

1992 

1863 

331 

1760 

1800 

1829 

1801 

IP68 

332 

186 

356 

97 

1784 

1762 

1886 

1998 

1864 

332 

1768 

1790 

1828 

1800 

1907 

333 

18 

26 

109 

1785 

1763 

ias7 

1994 

186.5 

333 

1767 

1798 

1827 

1799 

1900 

334 

209 

66 

121 

1786 

1754 

1888 

1995 

1866 

334 

1760 

17«7 

1826 

1798 

1006 

335 

41 

87 

184 

4787 

1755 

1889 

1996 

1867 

336 

1706 

1796 

1825 

1797 

1964 

336 

282 

117 

146 

17S8 

1756 

1890 

1997 

1868 

336 

17(14 

1795 

1824 

17P6 

11*08 

337 

68 

147 

158 

1789 

1767 

1891 

1908 

1869 

337 

1763 

1794 

182.3 

179.5 

1962 

338 

266 

178 

170 

1790 

1768 

1892 

1999 

1870 

338 

1762 

1793 

1822 

1704 

1961 

339 

86 

208 

183 

1791 

1759 

1893 

1765 

1.871 

339 

1761 

1792 

1821 

1798 

1900 

340 

278 

238 

19.6 

1792 

1760 

1894 

3766 

1872 

340 

1760 

1791 

1820 

1792 

1959 

341 

109 

269 

207 

179.1 

1761 

18P5 

1767 

1873 

341 

1759 

1790 

1819 

1791 

1968 

342 

800 

299 

219 

1794 

1762 

1896 

3768 

1874 

342 

175H 

1789 

1818 

1790 

1057 

343 

132 

329 

281 

179.6 

1763 

1897 

1769 

1876 

343 

1757 

1788 

1817 

1789 

19.56 

344 

323 

0 

244 

1796 

1764 

1898 

1770 

1876 

344 

1766 

1787 

1816 

1788 

39.56 

345 

1.66 

80 

266 

1797 

1765 

1899 

1771 

1877 

345 

1755 

1786 

1816 

1787 

1954 

346 

346 

61 

268 

1798 

1766 

1900 

1772 

1878 

346 

1754 

1785 

1814 

1786 

1953 

347 

178 

91 

280 

1799 

17(57 

11K)1 

1773 

1879 

347 

17.53 

1784 

1813 

1786 

1952 

348 

9 

121 

293 

1800 

1768 

1902 

1774 

1880 

348 

(752 

1783 

1812 

1784 

19.51 

349 

200 

1.62 

30.6 

1801 

1769 

1903 

1776 

1881 

349 

1751 

1782 

1811 

178.3 

1950 

350 

82 

182 

817 

1802 

1770 

im 

1776 

1882 

350 

r/50 

1781 

1810 

1782 

1919 

351 

228 

212 

829 

180.1 

1771 

1905 

1777 

1883 

351 

1749 

1780 

1809 

1781 

1948 

352 

56 

218 

841 

1804 

1772 

1906 

1778 

1H84 

358 

1748 

1779 

1808 

17SO 

1947 

353 

246 

278 

364 

1805 

1773 

1907 

1779 

1885 

353 

1747 

1778 

1807 

1779 

19 h; 

354 

77 

808 

(i 

1806 

1774 

1908 

1780 

18S6 

354 

1746 

1777 

1806 

1778 

1945 

355 

269 

.184 

18 

1807 

1776 

1909 

1781 

1887 

355 

1745 

1776 

1805 

1777 

1944 

356 

100 

4 

30 

1808 

1776 

1910 

1782 

1888 

356 

1744 

1775 

1804 

1776 

19 A3 

357 

292 

84 

43 

1809 

1777 

1911 

1783 

1889 

357 

1743 

1774 

1808 

1775 

1942 

358 

123 

65 

56 

IHIO 

1778 

1912 

1784 

1890 

358 

17'12 

177.3 

1802 

17M 

1941 

359 

814 

95 

t)7 

1811 

1779 

1913 

1785 

1891 

359 

174! 

1779 

1801 

1773 

1999 

360 

146 

126 

79 

1812 

1780 

1914 

1786 

1892 

360 

174f) 

1771 

1800 

1772 

1908 

361 

887 

Lie 

91 

im;i 

1781 

191.6 

17.S7 

1893 

361 

17.39 

1770 

1799 

1771 

1907 

362 

169 

186 

104 

18U 

1782 

1916 

1788 

U94 

362 

1738 

1769 

1798 

1770 

1996 

363 

0 

217 

116 

181.6 

17H3 

1917 

1789 

1895 

363 

1737 

1768 

1707 

1769 

1996 

364 

191 

217 

128 

1816 

1781 

1918 

1790 

1896 

364 

1730 

176? 

1706 

1768 

1994 

365 

28 

277 

MO 

1817 

1785 

11*19 

1791 

1897 

365 

17.35 

1766 

1795 

1707 

1903 

366 

214 

808 

162 

1818 

1786 

1920 

1792 

1898 

366 

1734 

1765 

1734 

1760 

1093 

367 

46 

888 

165 

IHlH 

1787 

1921 

1798 

181)9 

367 

1733 

1704 

1798 

1765 

1991 

368 

287 

8 

177 

1820 

1788 

1922 

1794 

1900 

368 

17,32 

1763 

1792 

1999 

1990 

369 

68 

80 

189 

1821 

1789 

192.3 

1795 

1901 

369 

1731 

1762 

1791 

1998 

1989 

370 

260 

69 

201 

1822 

1790 

1921 

1796 

1902 

370 

1730 

1761 

1790 

1907 

1988 

371 

91 

99 

211 

1828 

1791 

192.6 

1797 

1903 

371 

1729 

1760 

1789 

1996 

1987 

372 

>3 

180 

226 

1824 

1792 

1926 

1798 

1904 

372 

1728 

17.79 

1788 

1996 

1086 

373 

111 

160 

23H 

182.6 

1793 

1927 

1799 

1905 . 

373 

1727 

1758 

1787 

1994 

1985 

374 

80.6 

190 

250 

1826 

1794 

1928 

IHOO 

1900 

374 

1726 

1757 

1780 

1003 

1984 

375 

187 

221 

262 

1827 

179.6 

1929 

1801 

1907 

376 

1725 

1766 

1786 

1992 

1083 

376 

828 ^ 

251 

275 

1828 

1796 

1930 

1802 

1908 

376 

1724 

1755 

1784 

1999 

1982 

377 

160 

281 

287 

1829 

1797 

1931 

1803 

1909 

377 

1723 

1754 

1783 

1998 

1981 

378 

851 

812 

299 

1830 

1798 

1932 

1801 

19JO 

378 

1722 

1763 

1782 

1997 

1980 

379 

188 

842 

31 i 

|8*U 

1799 

1983 

1806 

1911 

379 

1721 

1752 

1781 

1990 

1979 

380 

14 

12 

321 

1832 

1800 

1934 

1806 

1912 

380 

1720 

1761 

1780 

1995 

1078 

381 

20.6 

48 

3.M 

1833 

1801 

1935 

1807 

1913 

381 

1719 

1750 

1779 

1P94 

1977 

38.2 

87 

78 

848 

1834 

1802 

1986 

1808 

1914 

382 

1718 

1749 

1778 

1993 

1976 

383 

22 H 

108 

0 

1885 

1803 

1987 

1809 

1915 

383 

I7l7 

1748 

1777 

1992 

1975 

384 

.69 

181 

A 

1836 

1804 

1938 

1810 

191(1 

384 

1716 

1747 

1776 

1991 

1974 

385 

251 

161 

24 

18.37 

1806 

1039 

1811 

1917 

385 

1716 

I74fl 

1775 

1990 

1973 

386 

82 

19,6 

37 

1838 

1806 

1940 

1812 

1918 

386 

1714 

1746 

1774 

1980 

1972 

387 

274 

225 

49 

1819 

1807 

194) 

*813 

1919 

387 

1713 

1744 

177.3 

1988 

1971 

388 

10.6 

2.65 

61 

IS 40 

1808 

1942 

1814 

1920 

388 

1712 

1743 

1772 

1987 

1970 

389 

296 

2H6 

73 

1841 

1809 

1943 

1H15 

1921 

389 

1711 

1742 

1771 

1986 

1960 

390 

128 

;i6 

H5 

1842 

1S10 

1944 

1816 

1922 

390 

1710 

1741 

1770 

1985 

1968 

391 

3.9 

346 

98 

1818 

1811 

1946 

1817 

1923 

391 

1709 

1740 

1709 

1984 

1967 

392 

1.61 

17 

UO 

1844 

1812 

1946 

1818 

1924 

392 

1708 

1739 

17CR 

1983 

1900 

393 

342 

47 

122 

184.6 

1813 

1947 

1810 

1925 

393 

1707 

1738 

1767 

1982 

1966 

394 

174 

77 

184 

18115 

1814 

1948 

1820 

1926 

394 

1706 

17,37 

1766 

1981 

1964 

395 

5 

108 

147 

1847 

1816 

1949 

1821 

1927 

395 

1706 

1736 

1765 

1980 

1903 

396 

196 

> 138 

159 

1848 

1816 

1950 

1822 

1928 

396 

1704 

1735 

1764 

1979 

1902 

397 

28 

16S 

171 

1849 

1817 

1951 

1823 

1929 

397 

1703 

1734 

1763 

1978 

196X 

398 

219 

199 

1H3 

1850 

1818 

1962 

1824 

J930 

398 

1702 

173.3 

1702 

1977 

im 

399 

61 

229 

195 

1861 

1819 

1958 

1825 

1981 

399 

1701 

1732 

1761 

1070 

1969 

400 

212 

269 

208 

18,62 

1820 

1954 

1826 

1982 

400 

1700 

1781 

1700 

1976 

1968 



TABLE V-A. — PLANE ra — YEAHLT INrilKASE OP MEIX l.ONOfTUDK, ETC. :{67 

TABLE 

Yaarly iaomse of moan longitude, eto.— cost 


Years j also 


year A.D. 
if reckoned 

from 1 B.C, 

Mars. 

Jup, 

Depfrees. 

Bat. 

Mars. 

A.D. 

More. 

A D. 

.lap. 

A.D 

Venus, 

A.D. 

Sat. 

\ D 

B.C* 

Mars. 

A.D. 

Mei c. 

A.D. 

Jup. 

AD. 

Venus. 

AD 

Sat. 

A.D. 

401 

78 

290 

220 

1868 

1821 

1956 

1827 

1983 

401 

1099 

17.30 

1769 

1974 

1967 

402 

206 

820 

282 

1854 

1822 

19,56 

1828 

1934 

402 

1698 

1729 

1768 

1978 

1966 

403 


860 

244 

18.65 

1823 

1967 

1829 

1935 

403 

1697 

1728 

17.57 

1972 

1955 

404 

2S8 

21 

267 

1866 

1824 

1958 

1830 

19.86 

404 

1096 

1727 

17.50 

1971 

1954 

405 

119 

51 

269 

1857 

1825 

1969 

1831 

1937 

405 

1695 

1720 

17.56 

1970 

196.3 

406 

310 

81 

281 

1858 

1826 

I960 

1832 • 

1938 

406 

im 

1725 

1754 

1969 

1952 

407 

142 

112 

293 

1859 

1827 

1901 

1833 

1939 

407 

1093 

1724 

I75:i 

1908 

1961 

408 

833 

142 

305 

1860 

1828 

1962 

1834 

1940 

408 

1692 

1721 

1752 

1967 

1960 

409 

166 

173 

318 

1861 

1829 

1903 

1835 

1941 

409 

1091 

1722 

1751 

1986 

1949 

410 

856 

203 

830 

1862 

1830 

1964 

1886 

1942 

410 

1090 

1721 

1750 

1905 

1948 

411 

187 

233 

842 

1863 

1881 

196.5 

18.37 

1943 

411 

1689 

1720 

1749 

1904 

1947 

412 

1) 

264 

864 

1801 

1832 

1906 

1838 

1944 

412 

16SM 

1719 

1748 

1903 

1940 

413 

210 

294 

7 

1805 

1833 

1967 

1839 

1945 

413 

1087 

1718 

1747 

1962 

1945 

414 

42 

884 

19 

1 860 

1834 

1968 

1840 

1946 

414 

1080 

1717 

1716 

196 1 

1944 

415 

283 

365 

31 

1807 

1835 

1969 

1841 

1947 

415 

1085 

1710 

1745 

1960 

1943 

416 

64 

25 

43 

1808 

1830 

1970 

1842 

1948 

416 

1084 

1715 

17 U 

1959 

1942 

417 

256 

55 

55 

1869 

1837 

1971 

1843 

1949 

417 

1083 

171t 

1713 

1958 

1941 

418 

87 

86 

68 

1870 

1838 

1972 

1844 

19.50 

418 

1082 

171.3 

1742 

1957 

1940 

419 

270 

116 

80 

1871 

1839 

1973 

184.5 

1951 

419 

1081 

1712 

1741 

19.50 

1980 

420 

no 

146 

92 

1872 

1840 

1974 

1840 

19.52 

420 

ICSO 

1711 

1740 

1955 

1988 

421 

801 

177 

104 

1h7,S 

1841 

197.5 

1847 

19.53 

421 

1079 

1710 

1739 

1954 

1937 

422 

133 

207 

116 

1874 

1812 

197)1 

18-48 

1954 

422 

1678 

1709 

1738 

1963 

1930 

423 

324 

237 

129 

1876 

1843 

1977 

184“ 

1965 

423 

1677 

1708 

1737 

1952 

19:35 

424 

166 

268 

141 

1876 

1844 

1978 

1850 

U‘56 

424 

1670 

1707 

1780 

1951 

19:34 

425 

347 

298 

15.3 

1877 

1845 

1979 

1851 

1957 

425 

1675 

170)1 

1785 

19.50 

1933 

426 

178 

328 

165 

1878 

1816 

1980 

18.52 

1968 

426 

1674 

1705 

1734 

1949 

1932 

427 

iu 

359 

178 

1879 

1847 

1981 

1853 

1959 

427 

1673 

1704 

1733 

1948 

1931 

428 

201 

29 

190 

1880 

1848 

1982 

1854 

1900 

428 

1H72 

1703 

1732 

1947 

1930 

429 

33 

59 

202 

18K1 

1849 

1983 

18.55 

1961 

429 

1071 

1702 

1731 

1946 

1929 

430 

224 

90 

214 

1882 

1850 

1984 

1856 

1962 

430 

1670 

1701 

1780 

I9ti> 

1928 

431 

66 

120 

226 

1883 

185) 

1985 

1867 

1963 

431 

1669 

1700 

1729 

1944 

1927 

432 

247 

151 

239 

1884 

1852 

19S6 

18.58 

1964 

432 

1608 

1099 

1728 

1943 

1920 

433 

78 

' IHl 

251 

1886 

1863 

19S7 

1869 

1905 

433 

1067 

1098 

1727 

1942 

1925 

434 

270 

211 

263 

1886 

18,54 

1988 

1800 

H66 

434 


1097 

1726 

1941 

1924 

435 

101 

242 

275 

1887 

185.5 

1989 

1861 

1967 

435 

1665 

10;i0 

1726 

1910 

ii»2a 

436 

293 

272 

288 

1888 

18.56 

1990 

1862 

1908 

436 

ltl04 

1696 

1724 

1939 

1922 

437 

124 

302 

301) 

1889 

1857 

1991 

1863 

1969 

437 

106:1 

1094 

1723 

1938 

1921 

438 

316 

333 

312 

1890 

18.58 

1992 

1804 

1970 

438 

1062 

1693 

1722 

19:17 

1920 

439 

U7 

3 

324 

1891 

18.59 

1993 

1865 

1871 

439 

1601 

1692 

1721 

1930 

1919 

440 

338 

33 

336 

1892 

1860 

1994 

186)5 

1972 

440 

1060 

1)»91 

1720 

1935 

191'' 

441 

170 

04 

849 

1893 

1K61 

1995 

1867 

1973 

441 

1069 

1090 

1719 

1934 

9-17 

442 

1 

94 

1 

1894 

1802 

1996 

1868 

1974 

442 

1058 

1)89 

1718 

19.13 

1916 

443 

192 

124 

13 

1896 

1863 

1997 

1869 

1975 

443 

1057 

1688 

1717 

1932 

1915 

444 

24 

155 

25 

1896 

1804 

1998 

1870 

1976 

444 

1050 

1087 

1716 

1931 

1914 

445 

216 

185 

38 

1897 

1805 

1999 

1871 

1877 

445 

1055 

K.mO 

1716 

193)) 

)9l;{ 

446 

47. 

215 

60 

1898 

1806 

1656 

1872 

1878 

446 

1051 

1685 

17N 

1929 

1912 

447 

238 

246 

62 

1899 

1867 

16.57 

1873 

1979 

447 

1053 

1084 

1713 

r^'8 

I'Ol 

448 

69 

276 

74 

19iX) 

1808 

16.58 

1874 

1980 

448 

1052 

11.83 

1712 

1927 

1910 

449 

261 

306 

86 

1901 

1869 

16.59 

1875 

1981 

449 

10.51 

1082 

1711 

1920 

1909 

450 

92 

337 

99 

1902 

1870 

1660 

1876 

1982 

450 

1060 

168) 

1710 

1 925 

h)08 

451 

284 

7 

111 

1903 

1871 

1661 

1877 

1983 

451 

1049 

1080 

1709 

1 924 

l‘)07 

452 

115 

37 

123 

1904 

1872 

1662 

1878 

1984 

452 

1048 

1679 

1708 

1923 

1906 

453 

306 

68 

135 

1905 

1873 

1863 

1879 

1985 

453 

1047 

1078 

1707 

1922 

1905 

454 

138 

98 

147 

1906 

187 1 

1 6t54 

1880 

1980 

454 

10 to 

1077 

)70o 

192) 

l'H)4 

455 

329 

129 

160 

1907 

1875 

1665 

1881 

1987 

455 

1045 

107); 

1705 

1920 

19))8 

456 

161 

159 

172 

1908 

1K76 

1666 

1882 

1888 

456 

1014 

1075 

1704 

19)0 

191)2 

457 

352 

189 

184 

1909 

1877 

1667 

1883 

1989 

457 

104.1 

1071 

1703 

1918 

IMOI 

458 

188 

220 

196 

1010 

1878 

1668 

1884 

1990 

458 

1042 

1673 

1702 

1917 

19(H) 

459 

15 

250 

209 

1911 

1879 

1669 

1885 

1991 

459 

1041 

1072 

1701 

1910 

1899 

460 

2U0 

280 

221 

1912 

1880 

1670 

1886 

1992 

460 

1040 

1071 

1700 

1915 

1898 

461 

38 

311 

233 

1913 

1881 

1671 

1887 

1993 

461 

1039 

1070 

1099 

1914 

1897 

462 

229 

341 

246 

1914 

1882 

1872 

1888 

1994 

462 

1638 

1609 

1098 

1913 

1896 

463 

60 

U 

257 

1915 

1883 

1673 

1889 

1985 

463 

1037 

1608 

1097 

1912 

1895 

464 

262 

42 

270 

1916 

1884 

1671 

ISI8) 

1990 

464 

1715 

1)107 

1690 

1911 

1894 

465 

83 

72 

282 

1917 

1HH.5 

1676 

1891 

1997 

465 

1714 

1060 

1695 

1910 

1893 

466 

276 

102 

294 

191S 

1886 

1670 

1882 

1998 

466 

171.1 

i);o6 

1 094 

i 909 

1892 

467 

106 

133 

306 

19)9 

1887 

1077 

1893 

1999 

467 

1712 

DlOl 

1 093 

1908 

18')] 

468 

297 

103 

319 

1020 

1888 

1078 

^894 

1617 

468 

1711 

1003 

1692 

1907 

1890 

469 

129 

193 

331 

1921 

1889 

1679 

1895 

1018 

469 

1710 

1)102 

1691 

190). 

188{> 

470 

320 

224 

34.1 

1922 

1890 

1680 

1890 

1019 

470 

1709 

1601 

1090 

r'05 

1888 

471 

162 

254 

365 

1923 

isoi 

1681 

1897 

1620 

471 

17- >8 

1600 

1089 

1904 

1887 

472 

843 

2H4 

7 

1924 

1892 

1082 

1898 

i<;2i 

472 

1707 

1659 

1688 

1903 

1886 

473 

175 

815 

20 

1925 

1893 

1683 

1899 

1622 

473 

1700 

10.58 

1087 

1902 

1885 

474 

6 

846 

32 

1926 

1894 

168.4 

1900 

1023 

474 

170,5 

1057 

1080 

1901 

18K4 

475 

197 

15 

44 

1927 

1895 

1685 

1901 

1624 

475 

not 

1056 

1)585 

1900 

1883 

476 

29 

4<) 

66 

1928 

1890 

1680 

1902 

1026 

476 

1703 

1 6,55 

1684 

1S99 

1HH2 

477 

220 

70 

69 

1929 

1897 

1087 

190.8 

1626 

477 

1702 

1054 

1083 

1898 

1881 

478 

52 

106 

81 

193'. 

1898 

1088 

1904 

1627 

478 

1701 

1653 

1082 

1897 

IH80 

479 

243 

137 

93 

1931 

1H9.0 

1689 

1906 

1028 

479 

1700 

1052 

1081 

1890 

1879 

480 

74 

107 

105 

1932 

19J0 

1090 

1900 

1628 

480 

109.1 

1651 

lOHO 

189.5 

1878 



3()8 TABLE V-A. -PIiANBTS — TEAllLV INCREASE OF MEAN LONGFT0DB, ETC. 

TABLE V-A-oxMt. 

Tearly inorMie of mean longitade, eto.‘«ei>n<. 

YeaJh , rIho 


yem A.D. MnrH 
if iHckonofi 

from 1 B.C. 

Jnp 

Dogrees 

Sat 

M ai'N 

A.O. 

Merc 

A.D. 

3 up. 

A.D. 

VeuuB 

A.D. 

Bat 

A.D. 

B.O. 

Mars. 

A.D. 

Mere. 

A.D. 

Juj) 

A.D. 

Vontii 

A.D. 

Sat. 

A.D. 

481 

200 

198 

117 

1933 

1901 

1691 

1907 

1030 

481 

1608 

16.50 

1679 

1894 

1877 

482 

97 

228 

130 

1931 

1902 

1692 

1908 

1631 

482 

1697 

161,9 

1678 

1893 

1876 

483 

289 

258 

142 

1935 

1903 

1093 

1909 

1632 

483 

1696 

1648 

1677 

1803 

1876 

484 

120 

289 

16.4 

1930 

1901 

1094 

1910 

1638 

484 

1605 

161.7 

1676 

1891 

1874 

485 

311 

319 

180 

1937 

1905 

189.5 

1911 

1631. 

485 

1691. 

1640 

1675 

1890 

1878 

486 

143 

349 

179 

1938 

1900 

1898 

1912 

1636 

486 

1693 

1045 

1074 

1889 

1872 

487 

331 

20 

191 

1939 

1907 

1697 

1918 

1636 

487 

1092 

1009 

1073 

1888 

1871 

488 

108 

60 

293 

1910 

1908 

1698 

1914 

1637 

488 

ir.oi 

1098 

1672 

1887 

1870 

489 

357 

80 

215 

1941 

1909 

1699 

1016 

1638 

489 

1690 

1997 

1071 

1886 

1869 

490 

188 

111 

227 

1912 

1910 

1700 

1916 

1639 

490 

1689 

1996 

1070 

188.5 

1868 

491 

20 

141 

240 

1913 

1911 

1701 

1917 

1040 

491 

1688 

1996 

1009 

1884 

1807 

492 

211 

171 

262 

1911 

1912 

170*2 

1918 

1041 

492 

1687 

19144 

1008 

1883 

1866 

493 

13 

202 

201 

191f> 

1913 

1703 

1910 

1642 

493 

1686 

190.S 

1667 

1882 

1805 

494 

214 

232 

278 

1918 

1914 

3701. 

1020 

1643 

494 

1685 

1092 

1066 

1881 

1864 

495 

06 

202 

28i^ 

1917 

1916 

3706 

1921 

1641. 

495 

l(i8+ 

)091 

1665 

1880 

1868 

496 

267 

293 

301 

1918 

1916 

1706 

1922 


496 

1967 

1900 

1064 

1879 

1862 

497 

m 

323 

313 

1919 

3917 

1707 

1923 

1646 

497 

1906 

1089 

1663 

1878 

1861 

498 

280 

3ti3 

326 

1950 

1918 

1708 

im 

]f47 

498 

1905 

1988 

1602 

1877 

1800 

499 

111 

24 

337 

1961 

1919 

1709 

1926 

1048 

499 

1961 

1987 

li.Ol 

1876 

1859 

500 

302 

61 

350 

1962 

1920 

1710 

1926 

1619 

500 

1903 

1986 

1060 

1875 

1858 

501 

131 

84 

) 

1963 

1921 

1711 

1927 

1650 

501 

1962 

1985 

1659 

1874 

1857 

502 

326 

116 

14 

1961 

1922 

1712 

1928 

1061 

502 

1961 

1984 

16,58 

1873 

18.56 

503 

l‘-^7 

1 16 

20 

1966 

1923 

1713 

1929 

1052 

503 

1960 

1083 

1057 

1872 

1855 

504 

318 

170 

39 

1960 

1924 

1714 

1930 

1663 

504 

1959 

1982 

1050 

1871 

1851. 

505 

179 

200 

61 

1967 

1926 

1716 

1931 

1051 

505 

19,58 

1981 

1 999 

1870 

1853 

506 

11 

230 

03 

1968 

1920 

1716 

1932 

1666 

506 

19.57 

1980 

J908 

18()9 

1852 

507 

202 

207 

76 

1 1*59 

11»27 

1717 

1933 

106(t 

307 

1 950 

1979 

1997 

J86K 

1851 

508 

34 

297 

87 

i9<;o 

1928 

1718 

1934 

1667 

508 

1 955 

1078 

1900 

1807 

1850 

509 

225 

327 

100 

1901 

1929 

1719 

1936 

1668 

509 

19.51 

1977 

1995 

1800 

1840 

510 

67 

368 

112 

1902 

1930 

1720 

1936 

1059 

510 

1953 

1076 

1004 

1865 

1848 

511 

2 IN 

28 

121 

1903 

1931 

1721 

1937 

1660 

511 

1052 

107,5 

1993 

IHOf 

1847 

512 

79 

68 

13() 

1901 

1932 

1722 

1938 

1081 

512 

1951 

1974 

1992 

J883 

1846 

513 

271 

89 

148 

1986 

1933 

1723 

1939 

1662 

513 

1950 

1973 

1991 

IK02 

1845 

514 

102 

119 

101 

1980 

1934 

1724 

191.0 

1663 

514 

1919 

1972 

1090 

1861 

1844 

515 

294 

119 

173 

1907 

1936 

1726 

1941 

J661. 

515 

1918 

1971 

1980 

1800 

1843 

516 

125 

180 

186 

1988 

1930 

1723 

1912 

1666 

516 

1917 

1970 

19.S8 

18,59 

1842 

517 

310 

210 

197 

1989 

1937 

1727 

ll»43 

16f.6 

517 

1940 

1060 

1987 

1858 

J84! 

518 

14N 

210 

210 

1970 

1938 

3728 

191.1 

1667 

518 

1915 

1068 

1080 

18.57 

1840 

519 

339 

271 

222 

1971 

1939 

1729 

1946 

1608 

519 

1914 

1907 

im 

1856 

1889 

520 

17) 

301 

231 

1972 

194(^ 

1730 

1946 

1669 

520 

1943 

1060 

1081 

1865 

1888 

521 

2 

331 

240 

1973 

1911 

1731 

1947 

1670 

521 

1942 

1065 

1983 

1864 

1837 

522 

lit3 

2 

258 

1974 

1912 

1732 

1918 

1671 

522 

1941 

1 064 

1982 

1853 

1886 

523 

25 

32 

271 

1 976 

1943 

1733 

1949 

1072 

523 

1940 

1603 

1981 

1852 

1835 

524 

210 

02 

283 

1970 

1944 

1734 

19.10 

1673 

524 

lO.-tO 

1062 

1980 

18.51 

1834 

525 

48 

93 

295 

1977 

1946 

1736 

1951 

1074 

525 

1938 

1061 

1970 

1850 

1883 

526 

239 

123 

307 

)'78 

3 940 

1736 

1952 

1076 

526 

1937 

1060 

1978 

1819 

1832 

527 

70 

161 

320 

1979 

1917 

1787 

1953 

1076 

527 

1930 

11.59 

1977 

1848 

1831 

528 

280 

184 

332 

198(1 

1918 

1738 

1964 

1077 

528 

1935 

1658 

1970 

1847 

1880 

529 

93 

214 

311 

1981 

1919 

1789 

1956 

1078 

529 

1934 

10.57 

1975 

1840 

1820 

530 

285 

J46 

358 

1'982 

1950 

1710 

19.56 

1079 

530 

1933 

1660 

1974 

1846 

1828 

531 

no 

276 

8 

1983 

1951 

1741 

1957 

1080 

531 

1932 

1065 

1973 

1844 

1827 

532 

307 

306 

21 

1981 

1962 

174‘» 

) 9.5.8 

1081 

532 

1031 

1651 

1972 

1843 

1826 

533 

135) 

330 

33 

19)S6 

1963 

1748 

1959 

1082 

533 

1030 

1953 

1971 

1842 

1826 

534 

330 

8 

15 

1988 

1954 

1744 

19()0 

1083 

534 

1929 

19.52 

1970 

1841 

1824 

535 

182 

3h 

67 

19S7 

JH55 

1746 

1961 

1684 

535 

1928 

1961 

1909 

1840 

1823 

536 

353 

07 

70 

1988 

1960 

1746 

1962 

1685 

536 

1027 

19.50 

1968 

1839 

1822 

537 

184 

97 

82 

1989 

1957 

1747 

1908 

3686 

537 

1020 

1049 

1007 

1838 

1821 

538 

10 

127 

V^4 

1990 

1958 

1718 

1901 

1687 

538 

1925 

1948 

1906 

1837 

1820 

539 

207 

168 

100 

1'40 

1959 

1749 

1966 

1688 

539 

1024 

1947 

1965 

1830 

1819 

540 

39 

188 

118 

1992 

1960 

1750 

1066 

1689 

540 

1928 

1046 

1064 

1835 

1818 

541 

230 

218 

131 

1994 

1981 

1761 

1987 

1690 

541 

1922 

1945 

1068 

1834 

1817 

542 

81 

219 

143 

1994 

1902 

1752 

1908 

1691 

542 

1921 

1044 

1062 

1833 

1816 

543 

253 

279 

165 

1996 

1983 

1753 

1969 

1692 

543 

1;j20 

1943 

1061 

1832 

1816 

544 

84 

309 

lo7 

19P8 

1904 

1754 

1970 

1693 

544 

1919 

1942 

1060 

1831 

1814 

545 

270 

310 

iso 

1997 

1966 

1755 

1971 

1691. 

545 

1918 

1941 

1069 

1830 

IvSia 

546 

107 

10 

i92 

199H 

1988 

'7.66 

1972 

1695 

546 

1017 

1940 

1958 

1829 

1812 

547 

298 

40 

204 

1999 

1967 

1757 

1973 

1690 

547 

1916 

1930 

1967 

182.S 

1811 

548 

130 

TJ 

218 

1037 

1988 

176s8 

1974 

1697 , 

548 

1915 

1038 

1966 

1827 

1810 

549 

321 

101 

228 

183S 

1989 

1759 

1075 

1098 

549 

1914 

1087 

1956 

1820 

1809 

550 

163 

132 

241 

3039 

1970 

.760 

1976 

1699 

550 

1013 

1930 

1064 

1825 

1808 

551 

344 

162 

263 

10-K> 

1971 

1761 

1977 

1700 

551 

1912 

1035 

1063 

1824 

1807 

552 

170 

192 

205 

1041 

1972 

1782 

1978 

1701 

552 

1911 

1934 

1062 

1828 

1806 

553 

7 

223 

277 

3012 

1973 

3768 

1979 

1702 

553 

1010 

1938 

1951 

1822 

1806 

554 

198 

263 

29(» 

1(>43 

1974 

1764 

1080 

1703 

, 554 

1000 

1082 

1060 

1821 

1804 

555 

30 

2N3 

302 

1044 

1075 

1785 

1981 

1704 

555 

1908 

1081 

1940 

1820 

1803 

556 

221 ' 

' 314 

314 

1046 

1976 

1766 

1982 

1706 

556 

1007 

1080 

1048 

1819 

1802 

557 

63 

314 

320 

1010 

1977 

1767 

1983 

1706 

557 

1006 

1029 

1047 

1818 

1801 

558 

244 

14 

338 

A 047 

11V78 

1708 

1984 

1707 

558 

1906 

1028 

1946 

1817 

1600 

559 

76 

46 

351 

184S 

1B79 

1769 

1985 

1708 

559 

1904 

1027 

1046 

1810 

1790 

560 

207 

75 

3 

1049 

1980 

3770 

1986 

1709 

560 

1003 

1926 

1944 

1816 

1798 
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TABUS V A-cmt. 


Tearly iaoreMO of mean longitude, etc.— »m( 


YeArB . also 















rear A*!). Mara. 

Jup. 

Sat. 

Mars. 

Merc. 

Jap 

Vonas 

Sal 

B.C. 

MarN 

Merc. 

Jap. 

Wiius 

Sat. 

if reckoned 















from 1 B.O. 


Degrees, 


A.D. 

AD. 

A.]'. 

AJJ. 

A D 


A.D. 

A.D. 

A D, 

A,l). 

A.D 

661 

98 

106 

16 

1060 

1981 

1771 

1987 

1710 

561 

]9()2 

1926 

]e4,'j 

1814 

1797 

662 

290 

186 

27 

1051 

1982 

1772 

1988 

1711 

562 

11 01 

1921 

1942 

181.H 

179(V 

663 

121 

160 

40 

1652 

1983 

1773 

1989 

1712 

563 

1900 

1923 

1941 

1812 

1795 

664 

812 

196 

62 

1653 

1984 

1774 

1990 

1713 

564 

1899 

1922 

1940 

1811 

1794 

666 

144 

227 

64 

1664 

1985 

1776 

1991 

1714 

565 

1S9H 

1921 

1939 

1810 

1793 

666 

886 

257 

76 

1055 

1980 

1776 

1992 

1715 

566 

1897 

1920 

1938 

1809 

1792 

667 

167 

287 

88 

1650 

1987 

1777 

1993 

1716 

567 

iKim 

1919 

1937 

1808 

1791 

668 

868 

318 

101 

1057 

1988 

1778 

1994 

1717 

568 

1895 

1918 

) 930 

1807 

1790 

669 

189 

348 

113 

1658 

1989 

1779 

1995 

1718 

569 

1894 

■ 1917 

1935 

1800 

1780 

670 

21 

18 

125 

1659 

1990 

178 ( 

199(» 

1719 

570 

18)3 

1918 

1934 

1805 

1788 

671 

212 

49 

187 

1609 

1991 

1781 

1997 

1720 

571 

1892 

1915 

1933 

1804 

1787 

672 

44 

79 

149 

1061 

1992 

1782 

11)5)8 

1721 

572 

1891 

1914 

1932 

1803 

1786 

673 

285 

109 

102 

1662 

1993 

1783 

1999 

1722 

573 

1890 

1913 

1931 

1802 

1785 

674 

66 

140 

174 

lOO.t 

j9S>4 

1784 

1992 

1723 

574 

1889 

1912 

1930 

1801 

1784 

676 

258 

170 

180 

1004 

15(95 

1 785 

1993 

1721 

676 

18S8 

1911 

1929 

1800 

1783 

676 

89 

201 

198 

1606 

1996 

1786 

]<)S)4 

1725 

576 

18s7 

1910 

;92H 

1799 

1782 

677 

281 

281 

211 

1006 

1997 

1787 

1995 

1726 

677 

1880 

1909 

1927 

1798 

1781 

678 

112 

201 

223 

1607 

1998 

1788 

1996 

1727 

578 

188.5 

1908 

1920 

1797 

1780 

679 

803 

2'82 

285 

16(;k 

15(99 

1789 

1997 

1728 

679 

IHHt 

1907 

1925 

1790 

1770 

680 

135 

822 

247 

1(509 

1615 

1790 

1998 

1729 

680 

1KS3 

IGOO 

1924 

1795 

1778 

581 

820 

852 

259 

1(570 

1046 

175)1 

1999 

U.IO 

581 

18S2 

1905 

1923 

1794 

1777 

682 

158 

28 

272 

1671 

J (547 

1792 

1765 

1731 

582 

JHsl 

loot 

1922 

1793 

1770 

683 

349 

53 

284 

1072 

1018 

175)3 

1766 

1732 

583 

1880 

1903 

1921 

1792 

1775 

684 

180 

83 

290 

1678 

1049 

1794 

1767 

1733 

584 

1879 

19(/2 

1920 

1791 

1774 

685 

13 

114 

808 

1074 

1050 

1795 

1768 

1731 

585 

1878 

1901 

1919 

179G 

1773 

686 

203 

144 

821 

1675 

1051 

175)6 

17(.9 

173.5 

586 

1877 

1900 

1918 

1789 

1772 

687 

35 

174 

883 

1070 

1652 

17'(7 

1770 

1736 

687 

1870 

1899 

1917 

1788 

1771 

688 

226 

205 

345 

1677 

1(.53 

1798 

1771 

1737 

588 

1876 

U98 

1910 

1787 

1770 

689 

58 

235 

357 

1(578 

1054 

1799 

1772 

1738 

589 

1874 

1897 

1915 

1780 

1760 

590 

249 

2(35 

9 

1679 

1665 

1800 

1773 

1739 

590 

1873 

1896 

1914 

1785 

1708 

591 

80 

290 

22 

1080 

1656 

1801 

1774 

174(» 

591 

1872 

1896 

1913 

1784 

1767 

692 

272 

826 

84 

1081 

1 (557 

1803 

1775 

1741 

592 

1871 

1894 

1912 

1783 

1706 

593 

103 

8.56 

46 

1082 

1(5.".8 

3803 

177(. 

1742 

593 

1870 

1893 

1911 

1782 

IV66 

694 

295 

27 

5K 

1088 

1(559 

1804 

1777 

1743 

594 

1809 

1892 

1910 

1781 

1704 

695 

126 

57 

71 

1084 

1000 

1805 

1778 

1714 

595 

18(58 

1891 

1909 

1780 

1703 

696 

317 

87 

83 

1685 

1061 

me 

1779 

1745 

596 

1807 

189(‘ 

1908 

1779 

1702 

697 

149 

118 

95 

lf580 

10(52 

1807 

1780 

1746 

597 

1800 

1889 

1007 

1778 

1761 

698 


148 

107 

1087 

’ 1(5(53 

1808 

1781 

1747 

598 

1 805 

1888 

1900 

1777 

17(30 

699 

172 

179 

119 

1688 

1(504 

1809 

1782 

174S 

599 

1801 

1887 

J1IU5 

1770 

1769 

600 

3 

209 

182 

1089 

1005 

1810 

1783 

1749 

600 

18(,;j 

1880 

loot 

1775 

1758 

601 

194 

239 

144 

1690 

1000 

1811 

1784 

1750 

601 

1802 

188.6 

1903 

1771 

1767 

602 

20 

270 

150 

10!H 

lGl>7 

1812 

1785 

1751 

602 

J8()l 

1884 

1902 

1778 

1750 

603 

217 

300 

168 

1092 

1008 

1813 

1786 

1752 

603 

1800 

1883 

1901 

1772 

1755 

604 

49 

880 

181 

1(>93 

1669 

181 1 

1787 

1753 

604 

1 859 

1882 

1900 

1771 

1754 

605 

240 

0 

193 

lf594 

1070 

1815 

1788 

• 1754 

605 

1858 

1881 

1899 

1770 

17,63 

606 

71 

81 

205 

1695 

1671 

1816 

1789 

1755 

606 

18.57 

1880 

1898 

1769 

1762 

607 

26tl 

02 

217 

1(590 

1072 

1817 

171)0 

1756 

607 

IH,5(. 

1879 

1897 

1708 

1761 

608 

94 

92 

229 

1097 

1073 

1818 

1791 

1757 

608 

1855 

1878 

1890 

1707 

1 760 

609 

280 

122 

212 

10J)8 

1074 

1819 

1 792 

1758 

609 

1854 

1877 

T895 

1706 

1749 

610 

117 

153 

254 

1699 

1676 

1820 

1793 

1769 

610 

J 853 

1870 

1894 

1706 

1748 

611 

80H 

183 

260 

1700 

1076 

1821 

175)4 

1760 

611 

JS52 

1875 

I8‘)3 

1999 

1747 

612 

140 

218 

278 

1701 

1677 

1822 

1795 

1761 

612 

U61 

1874 

1892 

1998 

1746 

613 

381 

244 

291 

1702 

1(578 

1823 

175)6 

17(52 

613 

18.50 

1873 

1891 

1997 

1 745 

614 

108 

274 

308 

1703 

1679 

1821 

1797 

1763 

614 

1819 

1872 

1890 

1990 

1744 

616 

354 

304 

315 

1704 

1680 

1 825 

175*8 

17(54 

615 

1818 

1871 

1889 

1995 

1743 

616 

185 

335 

327 

1705 

1081 

182(5 

1799 

1765 

616 

1817 

1870 

1888 

1994 

1742 

617 

17 

5 

389 

170(5 

1682 

1827 

l.SOO 

1766 

617 

1810 

1809 

1887 

1993 

1741 

618 

208 

85 

362 

I7()7 

1683 

3828 

1801 

17(i7 

618 

1846 

1868 

1880 

1992 

1710 

619 

10 

66 

4 

1708 

1(584 

1829 

18(*2 

176S 

619 

1814 

1807 

1885 

1991 

1739 

620 

281 

90 

10 

17051 

1685 

1830 

1803 

1765) 

620 

1843 

1800 

1884 

1990 

17.38 

621 

02 

127 

28 

1710 

1680 

1831 

1804 

1770 

621 

1842 

1805 

1883 

1989 

1737 

622 

254 

167 

41 

1711 

1(587 

1832 

18().> 

177) 

622 

1841 

Jb04 

1882 

1988 

173*) 

623 

8r> 

187 

53 

1712 

1688 

183.) 

1806 

1772 

623 

1840 

180.3 

1881 

1987 

1735 

624 

277 

218 

05 

1713 

1689 

1834 

1807 

1773 

624 

1839 

1802 

1880 

1%0 

1734 

625 

108 

2*1-8 

77 

1714 

1690 

1835 

1808 

1771 

625 

1838 

1861 

1879 

198.6 

1733 

626 

299 

278 

89 

1715 

1691 

1830 

1809 

1775 

626 

1837 

1800 

187k 

1984 

1732 

627 

181 

809 

102 

1716 

I0i(2 

1837 

1810 

1776 

627 

183(, 

If. 69 

1877 

19S3 

1731 

628 

822 

339 

114 

1717 

1693 

1838 

1811 

1777 

628 

1835 

1858 

187(1 

1982 

17.30 

629 

154 

9 

120 

1718 

1694 

1839 

1812 

1778 

629 

1834 

1857 

1875 

1981 

1720 

630 

345 

40 

138 

1719 

1695 

IKK) 

1813 

1779 

630 

lh.<3 

1856 

1874 

1980 

1728 

631 

177 

70 

160 

1720 

1690 

1841 

18U 

1780 

631 

1832 

1855 

1873 

1979 

1727 

632 

8 

100 

163 

1721 

1097 

1842 

1815 

1781 

632 

1831 

1854 

1872 

In 78 

1720 

633 

199 

131 

175 

1722 

1698 

184;i 

181(5 

1782 

633 

1830 

1853 

1871 

1977 

J725 

634 

31 

16J 

187 

1723 

lf.99 

1844 

1817 

1783 

634 

1829 

1852 

1870 

1070 

1724 

636 

222 

191 

199 

1724 

1700 

1845 

1818 

1784 

635 

l82B 

1851 

1809 

1975 

1723 

636 

54 

222 

212 

1725 

1701 

1846 

1819 

1785 

636 

1827 

1850 

180H 

1974 

1722 

637 

245 

252 

224 

1720 

1702 

1847 

1820 

1786 

637 

1820 

1849 

1807 

1973 

1721 

638 

70 

2H2 

280 

1727 

1703 

1848 

1821 

1787 

638 

1825 

1848 

18G6 

1972 

1720 

639 

208 

330 

248 

1728 

1704 

1849 

1B22 

1788 

639 

1824 

1847 

180.6 

1971 

1719 

640 

99 

343 

260 

1729 

1705 

1850 

1823 

1789 

640 

1823 

1846 

1864 

1070 

1718 


88 
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TABLE V-A*»0O9it. 

Yearly inoreaie of mean longitude, eto -^eonL 


T(Uiti , uIko 


year A.D. 
if reckoned 
from 1 B*C* 

MarK. 

•lap. 

i>egreoH. 

Sat. 

Mars. 

A.D. 

M ere. 

A 1). 

Jup. 

A.D. 

Venus. 

AD. 

Sat 

A D 

B.C. 

Mars. 

AD 

Mere. 

A D. 

.hip. 

A.D. 

Venus. 

AD 

3at. 

A D. 

641 

2W 

13 

273 

1730 

1700 

1861 


1790 

641 

1822 

1845 

1863 

1969 

1717 

642 

122 

44 

285 

1731 

1707 

1862 

1825 

1791 

642 

1821 

1844 

1802 

1968 

191(5 

643 

»18 

74 

297 

1732 

1708 

1863 

1820 

1792 

643 

1820 

1843 

1861 

1067 

1715 

644 

145 

J04 

309 

1733 

1709 

1854 

1K27 

1798 

644 

1819 

1842 

1800 

1966 

1714 

645 

.130 

185 

322 

1734 

1710 

1855 

1828 

1794 

645 

1818 

1841 

1850 

1966 

1718 

646 

H»8 

165 

334 

1735 

1711 

1860 

1S29 

1795 

646 

1817 

1S40 

1858 

1904 

1712 

647 


190 

.140 

1736 

1712 

1867 

1830 

1790 

647 

IHIO 

1839 

1857 

1903 

1711 

648 

190 

220 

358 

1737 

1713 

1868 

1831 

1797 

648 

1815 

1838 

1856 

1002 

J710 

649 

22 

250 

10 

1788 

1714 

1859 

1832 

1798 

649 

1814 

1837 

186r> 

1961 

1709 

650 

2)3 

289 

23 

1739 

1716 

1880 

1833 

1799 

650 

J813 

1880 

1854 

1080 

1708 

651 

4r> 

317 

36 

1740 

1716 

1861 

lH3t 

1800 

651 

1812 

1885 

1853 

1959 

1707 

652 

230 

847 

47 

1741 

1717 

1862 

]8;i6 

1801 

652 

1811 

1834 

1862 

1958 

1700 

653 

07 

18 

59 

1742 

1718 

1803 

1836 

1802 

653 

1810 

18.33 

1851 

1957 

1706 

654 

259 

48 

72 

1713 

1719 

1864 

1837 

1803 

654 

1809 

1832 

I860 

1956 

1704 

655 

90 

78 

84 

1744 

1720 

1805 

1838 

1804 

655 

1808 

1831 

1840 

1955 

1708 

656 

282 

109 

96 

171.5 

1721 

1866 

1839 

1805 

656 

1807 

1830 

1848 

1954 

1702 

657 

113 

139 

108 

1740 

1722 

J807 

1810 

1800 

657 

1800 

1820 

1847 

1953 

1701 

658 

301 

109 

120 

1747 

1723 

1808 

1841 

1807 

658 

1805 

1828 

1846 

1952 

1700 

659 

136 

200 

133 

1748 

1724 

1869 

1842 

1808 

659 

IHOt 

1827 

1815 

1951 

1699 

660 

327 

230 

145 

1749 

1727) 

1870 

1843 

1809 

660 

1803 

1820 

1844 

1960 

1098 

661 

159 

200 

167 

1750 

1726 

1871 

1H4J 

1810 

661 

1802 

1825 

1843 

1919 

1697 

662 

860 

291 

109 

1751 

1727 

1«72 

1845 

3811 

662 

1801 

1824 

1842 

1948 

1606 

663 

181 

821 

182 

1752 

1728 

1878 

1840 

1812 

663 

1800 

1823 

1841 

1947 

1695 

664 

13 

851 

191 

1753 

1729 

1874 

1817 

1813 

664 

1799 

1822 

1840 

1946 

1694 

665 

204 

22 

200 

1761 

1730 

1875 

1848 

1H14 

665 

1798 

1821 

1839 

1045 

1698 

666 

20 

52 

218 

1755 

1731 

1870 

1849 

1815 

666 

1797 

1820 

1H3S 

1944 

1602 

667 

227 

82 

280 

1750 

1732 

1877 

1850 

1816 

667 

1790 

1819 

1837 

1918 

1691 

668 

59 

113 

243 

1767 

17.33 

1878 

1851 

1817 

668 

1 795 

1818 

1886 

1942 

1690 

669 

250 

148 

255 

J75H 

1734 

1879 

1862 

1818 

669 

1794 

1817 

1835 

1941 

1689 

670 

HI 

174 

207 

1769 

1785 

1880 

1858 

1819 

670 

1793 

1816 

1834 

1940 

1688 

671 

273 

204 

279 

1700 

X736 

1881 

1854 

1820 

671 

1702 

1816 

1883 

1939 

1687 

672 

101 

231 

2»'2 

1761 

1737 

1882 

1855 

1821 

672 

1791 

1614 

1832 

1938 

1086 

673 

290 

205 

304 

1762 

1738 

1883 

1H5G 

1822 

673 

1790 

1818 

1831 

1937 

1085 

674 

127 

295 

310 

1703 

1739 

1884 

18.57 

1823 

674 

1789 

1812 

1830 

1936 

1684 

675 

31 H 

325 

328 

170t 

1710 

1885 

1858 

1H24 

675 

17H8 

1811 

1829 

1935 

1088 

676 

160 

35(. 

340 

1765 

1741 

1886 

1859 

1825 

676 

1787 

1810 

1828 

1934 

1082 

677 

841 

26 

363 

1760 

1742 

18H7 

1860 

1820 

677 

1786 

1809 

1827 

19.38 

1681 

678 

173 

50 

6 

1707 

1743 

1888 

1801 

1827 

678 

1786 

1808 

1820 

1982 

1080 

679 

4 

8? 

17 

1768 

1711 

1889 

1.862 

1828 

679 

1784 

1807 

1825 

1931 

1679 

680 

105 

117 

29 

1769 

1745 

1890 

1803 

1829 

680 

1788 

1806 

1824 

1930 

1678 

681 

27 

117 

42 

1770 

1740 

1891 

1864 

1830 

681 

1782 

1805 

1828 

1929 

1677 

682 

218 

178 

64 

1771 

1747 

J892 

1805 

1881 

682 

1781 

1804 

1822 

1928 

1070 

683 

50 

208 

66 

1772 

1748 

1893 

1800 

1 832 

683 

1780 

1803 

1821 

1027 

1900 

684 

241 

238 

78 

1773 

1749 

1894 

1807 

1833 

684 

1779 

1802 

1820 

1926 

1998 

685 

72 

269 

90 

1774 

175(‘ 

1896 

IKC8 

1834 

685 

1778 

1801 

1819 

1025 

1997 

686 

208 

299 

U)3 

1776 

1751 

1896 

1809 

1«35 

686 

1777 

1800 

1818 

1924 

Baa 

687 

,95 

329 

116 

1776 

1752 

1897 

1870 

1836 

687 

1770 

1799 

1817 

1928 

1995 

688 

287 

369 

127 

1777 

1753 

1808 

1871 

1837 

688 

1776 

1708 

1816 

1922 

1094 

689 

IIH 

29 

139 

1778 

1754 

1899 

1872 

1838 

689 

1774 

1797 

1815 

1921 

1998 

690 

309 

60 

161 

1779 

1765 

1900 

1873 

1839 

690 

1773 

1790 

1814 

1020 

1902 

691 

141 

«'» 

164 

1780 

1750 

1901 

1874 

1840 

691 

1772 

1795 

1818 

1919 

1991 

692 

382 

120 

176 

1781 

1767 

1902 

1876 

1841 

692 

1771 

1704 

1812 

1018 

1990 

693 

161 

T51 

IHH 

I7H2 

1758 

1903 

1870 

1842 

693 

1770 

1793 

1811 


1989 

694 

855 

181 

200 

1788 

1759 

1904 

1877 

1843 

604 

1709 

1792 

1810 


1988 

695 

186 

211 

213 

1784 

1700 

1906 

187k 

1844 

695 

1708 

1701 

1809 

1915 

1987 

696 

IH 

242 

225 

1785 

I70l 

1906 

1879 

1845 

696 

1707 

1800 

1808 

1914 

1986 

697 

209 

272 

237 

1786 

1762 

mmym 

1880 

1846 

697 

1706 

17.80 

1807 

1918 

1985 

698 

41 

302 

240 

1787 

1703 

1908 

1881 

1847 

698 

1705 

1788 

1806 

1912 

1084 

699 

2.12 

333 

261 

1788 

1764 

1909 

1882 

1848 

699 

im 

1787 

1806 

1911 

1983 

700 

63 

8 

274 

1789 

1706 

1910 

1883 

1849 

700 

1703 

1786 

1804 

1010 

1982 

701 

255 

33 

2H6 


1706 

1911 

1684 

1850 

701 

1762 

1785 

1808 

1909 

1981 

702 

80 

04 

298 

1701 

1707 

1912 

1885 

1851 

702 

1761 

1784 

1802 

1908 

1980 

703 

278 

94 

310 

1792 

1708 

1913 

1886 

1862 

703 

1700 

1783 

1801 

1907 

1979 

704 

109 

125 

323 

1798 


1914 

1887 

1863 

704 

1759 

1782 

1800 

1906 

1978 

705 

300 

156 

336 

1794 

1770 

1915 

1888 

1854 

705 

1768 

1781 

1799 

1905 

1977 

706 

132 

185 

347 

1796 

1771 

1916 

1889 

1865 

706 

1767 

1780 

1708 

1904 

1970 

707 

823 

210 

359 

1796 

1772 

1917 

1890 

1866 

707 

1750 

1779 

1707 

1903 

1975 

708 

165 

240 

12 

1707 

1773 

1918 

1891 

lvS67 

708 

1765 

1778 

1796 

1902 

1974 

709 

346 

270 

24 

1798 

1774 

1919 

1892 

1858 

709 

1754 

1777 

1706 

1901 

1978 

710 

178 

307 

36 

1799 

1775 

1920 

1898 

1869 

710 

1758 

1770 

1794 

1900 

1972 

711 

9 

387 

48 

1800 

1776 

1921 

1894 

1860 

711 

1762 

1775 

1708 

1809 

1971 

712 

200 

7 

00 

1801 

1777 

1922 

1896 

186J 

712 

175) 

1774 

1792 

1898 

1970 

713 

83 

38 

78 

1802 

1778 

1928 

1896 

1862 

713 

1750 

i778 

1701 

1897 

1969 

714 

228 

08 

85 

1808 

1779 

1824 

1897 

1868 

714 

1749 

1772 

1700 

1896 

1908 

715 

56 

98 

97 

1804 

l7^0 

1925 

1898 

(8C4 

715 

1748 

1771 

1789 

1896 

1967 

716 

246 

*.129 

109 

180.5 

1781 

1926 

1899 

1866 

716 

1747 

1770 

1788 

1894 

1966 

717 

77 

169 

121 

1806 

1782 

1927 

1900 

1866 

717 

1740 

1769 

1787 

1893 

1065 

718 

289 

189 

134 

1807 

1788 

1928 

1901 

1887 

718 

1746 

1708 

1786 


1064 

719 

100 

220 

146 

1808 

1784 

1928 

1002 

1868 

719 

1744 

1707 

1786 

1891 

1068 

720 

392 

260 

168 

18^)9 

1785 

1980 

1903 

1869 

720 

1748 

1766 

1784 

1890 

loes 
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TAMZS V.4-eoirf. 


YMirly inore&se of zneaii longitude, etc.-*con( 


Y eavs ; alto 















year A.D. 

Marn. 

Jup. 

Sat. 

Man. 

Meic, 

Jup. 

Venns. 

Bat. 

B.C 

Man. 

Mere. 

Jup 

Vouua. 

Sat 

if reckoned 















from 1 B.C* 

















Degreea. 


A.D 

A.D 

A.D 

A.D. 

AD 


.A D 

A.D. 

A.D. 

A D. 

A.D. 

781 

123 

280 

l7o 

1810 

1780 

1931 

1904 

1870 

721 

1742 

1705 

1783 

1889 

1961 

782 

314 

311 

188 

1811 

1787 

1932 

1905 

18/1 

722 

1741 

1704 

1782 

1888 


783 

146 

841 

196 

1812 

1788 

1933 

1906 

1872 

723 

1740 

170.3 

1781 

1887 

1969 

784 

8S7 

11 

207 

1818 

1789 

193i 

19i»7 

1873 

724 

1789 

1762 

1780 

1886 

1968 

786 

169 

42 

219 

1814 

1790 

1936 

11)08 

1.S74 

725 

1788 

1701 

1779 

1806 

1967 

783 

0 

72 

281 

1815 

1791 

1936 

1909 

1875 

726 

)737 

lim 

1778 

1884 

1966 

787 

191 

102 

24-1 

1810 

1792 

1937 

1910 

1876 

727 

173b 

1759 

1777 

1883 

1966 

788 

2S 

183 

25t; 

1817 

1793 

1938 

1911 

1H77 

728 

]78r> 

1758 

1770 

1882 

1954 

789 

214 

163 

268 

1818 

1794 

1939 

1912 

1878 

729 

1734 

1757 

1775 

1h81 

1953 

730 

46 

194 

280 

1819 

1796 

1940 

1913 

1879 

730 

1733 

1760 

1774 

1880 

1952 

731 

237 

224 

293 

1620 

1796 

1941 

1914 

1880 

731 

1732 

1755 

1773 

1H71> 

1961 

732 

68 

264 

305 

1821 

1797 

1912 

1915 

1881 

732 

1731 

1754 

1772 

1878 

1960 

733 

259 

285 

317 

1822 

179H 

1943 

1916 

1882 

733 

1780 

1763 

1771 

1877 

1949 

734 

91 

315 

829 

1823 

1799 

1 *44 

1917 

1883 

734 

1729 

1752 

1770 

1876 

1948 

735 

283 

845 

341 

1824 

1800 

3946 

1918 

1884 

735 

172H 

1761 

1709 

1876 

1947 

733 

114 

16 

354 

1825 

1801 

1946 

1919 

1885 

736 

1727 

1760 

1708 

1874 

1948 

737 

805 

46 

6 

1826 

1802 

1947 

1920 

1886 

737 

1720 

1749 

1767 

1873 

1945 

738 

187 

76 

18 

1827 

1803 

1948 

1921 

1887 

738 

1725 

1748 

1766 

1872 

1944 

739 

828 

107 

80 

1K28 

1804 

1949 

1922 

1888 

739 

17^4 

1747 

1705 

1871 

1943 

740 

160 

137 

48 

1829 

180 > 

195u 

1923 

1889 

740 

1723 

174tl 

1764 

1870 

1942 

741 

851 

767 

55 

1830 

1800 

1951 

1924 

1890 

741 

1722 

1745 

1703 

1869 

1941 

742 

182 

198 

67 

1831 

1807 

1962 

1925 

1891 

742 

1721 

1744 

1762 

1868 

1999 

743 

14 

228 

<9 

1832 

1808 

1953 

1920 

1892 

743 

1720 

1743 

1761 

1807 

1998 

744 

205 

258 

91 

1833 

1809 

1954 

1927 

1893 

744 

1719 

1742 

1760 

1866 

1997 

745 

87 

289 

lot 

1834 

1810 

1955 

1928 

1814 

745 

1718 

1741 

1759 

1866 

1990 

743 

228 

319 

110 

1885 

1811 

1956 

1M29 

1896 

746 

1717 

1740 

1768 

1864 

1995 

747 

69 

349 

128 

1K80 

1812 

1957 

ie8(> 

1890 

747 

171(. 

1739 

1757 

1863 

1994 

748 

261 

20 

140 

1837 

1813 

1958 

1931 

1897 

748 

1718 

1738 

1766 

1802 

1993 

749 

82 

50 

152 

1838 

1814 

1959 

1932 

1898 

749 

1714 

1737 

1765 

1801 

1992 

750 

274 

80 

166 

1839 

1816 

1960 

1933 

1899 

750 

1713 

173(. 

1764 

1860 

1991 

751 

106 

111 

177 

1840 

1816 

1901 

1934 

1900 

751 

1712 

17,36 

3 763 

1869 

1990 

752 

296 

141 

189 

1841 

1817 

1962 

1936 

1901 

752 

1711 

1734 

1762 

1858 

1989 

753 

128 

172 

201 

1842 

1818 

1*. 63 

1936 

1902 

753 

1710 

17,13 

1751 

1857 

l9hS 

754 

3U) 

202 

214 

1843 

1819 

1964 

1937 

1903 

754 

1709 

1732 

177)0 

186b 

1987 

755 

161 

232 

226 

1844 

1820 

1.4>5 

1938 

1904 

756 

170K 

1731 

1749 

1856 

1986 

753 

342 

263 

238 

1846 

1821 

1960 

1939 

u;u5 

756 

1707 

1730 

1748 

1854 

1986 

757 

174 

293 

250 

1816 

1822 

1967 

1940 

1900 

757 

1706 

1729 

1747 

1853 

1984 

758 

f. 

323 

262 

1847 

1823 

i\m 

1941 

1007 

768 

1705 

1728 

1746 

1852 

1983 

759 

196 

354 

276 

1848 

1824 

1909 

1942 

1908 

759 

1704 

1727 

1745 

1851 

1082 

730 

2r. 

24 

287 

1819 

1825 

1970 

194.3 

1909 

760 

1703 

1720 

1744 

1850 

1981 

731 

219 

54 

299 

1850 

1821. 

1971 

1044 

1910 

761 

17u2 

1725 

174.1 

181*9 

1980 

762 

r.i 

85 

311 

1851 

1827 

1972 

1945 

1911 

762 

1701 

1724 

1712 

1M8 

1979 

763 

242 

U5 

824 

1852 

1‘'28 

1973 

1946 

1912 

763 

1700 

723 

1741 

1847 

1978 

764 

73 

145 

336 

1853 

1S29 

197 4 

1947 

1913 

764 

1099 

1722 

1740 

18W 

1977 

765 

26f) 

176 

318 

1851 

1830 

1875 

1948 

19U 

766 

1698 

1721 

1739 

1845 

1976 

766 

96 * 

206 

0 

1855 

1831 

1976 

11*49 

1915 

766 

1097 

J72(» 

J99(» 

1844 

1975 

767 

2h8 

236 

12 

1856 

J832 

1977 

J950 

1916 

767 

1006 

1719 

1998 

181-3 

1974 

768 

119 

267 

24 

1857 

1833 

1 978 

1961 

1917 

768 

1695 

1718 

1997 

1842 

1973 

769 

:jii» 

297 

37 

1858 

1834 

1970 

1952 

1918 

769 

1694 

2717 

19^6 

1841 

1072 

770 

14 J 

327 

49 

1859 

1836 

1980 

1953 

1919 

770 

1GM3 

1716 

1996 

1840 

1971 

771 

B83 

358 

61 

1860 

1836 

1981 

1954 

1920 

771 

1092 

1715 

199 i 

1839 

1970 

772 

165 

2H 

73 

1861 

1837 

1982 

1955 

1921 

772 

1691 

1714 

1993 

183S 

1969 

773 

856 

5K 

85 

1862 

1838 

1983 

1956 

1922 

773 

1690 

1713 

IS'92 

1837 

1908 

774 

187 

89 

98 

1863 

1839 

1984 

1957 

1923 

774 

1689 

1712 

1991 

1 830 

1067 

775 

19 

119 

110 

1861 

1810 

1985 

1958 

1924 

776 

108S 

1711 

1990 

1835 

1966 

776 

210 

150 

122 

1865 

1811 

J980 

1959 

1925 

776 

1087 

1710 

1989 

1834 

1966 

777 

42 

180 

184 

18(>6 

1842 

1987 

)960 

1920 

777 

10S6 

1 709 

1988 

1833 

1904 

778 

283 

210 

14 7 

1867 

1843 

1988 

1961 

1927 

778 

1686 

1708 

19^7 

1832 

1063 

779 

64 

241 

169 

1868 

lfl44 

1989 

1902 

1928 

779 

1 684 

1707 

1986 

1831 

1962 

780 

256 

271 

171 

1869 

1845 

1990 

1963 

1021» 

780 

1683 

1700 

1985 

1830 

1961 

781 

87 

301 

183 

1870 

1816 

1991 

Tm4 

1930 

781 

1682 

1705 

1984 

1 829 

1060 

782 

279 

332 

un 

1871 

1847 

19W2 

1965 

1931 

782 

1681 

1704 

1983 

1828 

1059 

783 

110 

2 

208 

1872 

1848 

1993 

1966 

J932 

783 

1680 

1703 

1982 

1827 

1958 

784 

30 L 

32 

220 

1873 

1819 

1994 

1967 

19J3 

784 

1679 

1702 

1981 

1826 

1957 

785 

138 

68 

232 

1874 

1850 

1995 

1968 

19.34 

785 

1678 

1701 

1980 

l>-26 

1050 

786 

324 

93 

244 

1875 

1851 

1990 

1969 

1935 

786 

1077 

1700 

1979 

1821 

1965 

787 

156 

128 

267 

1876 

1852 

1097 

1970 

1936 

787 

1670 

1099 

1978 

1823 

1954 

788 

347 

154 

269 

1877 

1853 

1998 

1971 

1937 

788 

1675 

3698 

J977 

1822 

1963 

789 

179 

184 

281 

1878 

1864 

1999 

1972 

1938 

789 

1674 

1^97 

1976 

1821 

1953 

79G 

10 

214 

293 

1879 

1855 

1739 

1973 

1939 

790 

1673 

1696 

1976 

1820 

1951 

791 

201 

245 

306 

1880 

1866 

1740 

1974 

1940 

791 

1672 

1695 

1971 

1M9 

1950 

792 

83 

276 

818 

188L 

1867 

1741 

1975 

1941 

792 

1671 

1094 

1973 

181H 

1919 

793 

224 

305 

830 

1882 

1858 

1742 

1976 

1942 

793 

1070 

109.3 

)97i 

1817 

1948 

794 

58 

836 

342 

1883 

1859 

1743 

1977 

1943 

794 

1009 

1092 

1971 

1816 

1947 

795 

247 

6 

354 

1H84 

1860 

1744 

1978 

1944 

795 

1008 

1091 

’970 

1816 

1916 

793 

78 

36 

7 

1886 

1861 

1745 

1979 

1945 

796 

1607 

1090 

1909 

1814 

1945 

797 

270 

67 

19 

18>6 

1862 

1740 

1980 

1940 

,797 

1606 

1689 

19C8 

1813 

1944 

798 

101 

97 

31 

1887 

1863 

1747 

1981 

1947 

798 

1066 

1688 

1907 

1812 

1948 

799 

293 

128 

48 

1888 

1864 

1748 

1982 

1948 

799 

1604 

1687 

1966 

1811 

1942 

800 

124 

158 

55 

1889 

1805 

1749 

1983 

1949 

800 

1003 

1086 

1965 

1810 

1941 


88-4 



TABLE V-A. — PLANETS. — YEABLY INCREASE OP MEAN LONGITUDE, ETC. 


TABIkB V-A-tfcmt. 


Yearly iacrease of mean longitndei etc.<->eonL 


Years , also 


y^'ar A.D, Mark. 

Jup 

Sat. 

Mars. 

Mere 

•Tup. 

it raokoned 






Oom 1 B.C. 

Dojfreos 


A.D. 

A.D 

A.D. 

801 

315 

18K 

98 

18iX) 

1860 

1750 

802 

1*7 

219 

80 

1891 

1867 

1751 

803 

33H 

249 

92 

1892 

1868 

1762 

804 

170 

279 

10* 

1893 

1809 

1753 

805 

1 

3X0 

116 

1894 

1870 

1754 

806 

192 

340 

129 

1895 

1871 

1766 

807 

2* 

10 

141 

1896 

1872 

1760 

808 

215 

41 

158 

1897 

1873 

1757 

809 

47 

71 

106 

1898 

1874 

1768 

810 

238 

101 

178 

1899 

1876 

1759 

811 

08 

132 

190 

1900 

1876 

1760 

812 

2iiL 

162 

202 

1901 

1H77 

1701 

813 

92 

192 

214 

1902 

1878 

1762 

814 

2H4 

228 

220 

1903 

1879 

1763 

815 

115 

253 

289 

1904 

1880 

1704 

816 

.306 

288 

261 

1906 

IHHl 

1765 

817 

138 

314 

268 

1906 

1882 

1706 

818 

329 

341 

276 

1907 

1883 

1767 

819 

101 

14 

288 

1908 

1884 

1708 

820 

852 

45 

3(X) 

1909 

1885 

1769 

821 

183 

75 

812 

1910 

1886 

1770 

822 

15 

105 

324 

1911 

18H7 

1771 

823 

206 

136 

386 

1912 

1888 

1772 

824 

88 

160 

349 

1913 

1889 

1773 

825 

229 

197 

1 

191* 

1890 

1774 

826 

00 

227 

13 

1915 

1891 

1776 

827 

252 

257 

25 

191(, 

1892 

J776 

828 

83 

208 

88 

1917 

1893 

1777 

829 

276 

818 

50 

1918 

1891 

1778 

830 

106 

348 

62 

1919 

1896 

1779 

831 

297 

19 

74 

1920 

1896 

1780 

832 

129 

49 

80 

1921 

1897 

1781 

833 

820 

79 

99 

1922 

1898 

1782 

834 

152 

110 

111 

1923 

1899 

1783 

835 

813 

110 

128 

1924 

1900 

1784 

836 

175 

170 

185 

1926 

1901 

1785 

837 

0 

201 

14.7 

1920 

1902 

1780 

838 

197 

231 

160 

1927 

1903 

1787 

839 

29 

201 

172 

1928 

1904 

1788 

840 

220 

292 

1H4 

1929 

1905 

1789 

841 

52 

822 

190 

1930 

1900 

1790 

842 

218 

852 

209 

1931 

1907 

1791 

843 

74 

2.3 

2a 

1932 

1908 

1792 

844 

260 

58 

238 

19.33 

1 909 

1793 

845 

07 

83 

245 

1934 

1910 

1794 

846 

289 

114 

267 

1935 

1911 

1705 

847 

120 

144 

270 

1936 

1912 

179tl 

848 

811 

176 

282 

1937 

1913 

1797 

849 

143 

205 

291. 

1938 

1914 

1798 

850 

384 

235 

806 

1939 

1916 

1799 

851 

100 

266 

819 

1940 

1916 

1800 

852 

357 

290 

831 

1941 

1917 

1801 

853 

188 

326 

343 

1942 

1918 

1802 

854 

20 

867 

.155 

1943 

1919 

1803 

855 

211 

27 

7 

1944 

1920 

1804 

856 

13 

67 

20 

1945 

1921 

1805 

857 

234 

88 

32 

1946 

1922 

1806 

858 

05 

j]8 

44 

1947 

1923 

1807 

859 

257 

U8 

56 

19*8 

1924 

1808 

860 

88 

179 

69 

1949 

1925 

1800 

861 

280 

209 

Hi 

1930 

1926 

1810 

862 

111 

239 

98 

1951 

1927 

1811 

863 

802 

270 

105 

1952 

1928 

1812 

864 

134 

300 

nv 

1953 

1929 

1813 

865 

325 

330 

130 

1954 

1930 

1814 

866 

157 

1 

142 

1956 

1931 

1815 

867 

348 

31 

154 

1966 

1932 

1816 

868 

179 

01 

106 

1957 

1933 

J817 

869 

11 

92 

179 

1958 

1934 

1818 

870 

202 

122 

191 

1959 

1935 

1819 

871 

84 

163 

203 

1960 

1936 

1820 

872 

225 

1H3 

215 

1901 

1937 

1821 

873 

57 

213 

227 

1962 

1988 

1822 

874 

248 

244 

240 

1963 

1939 

1823 

875 

79 

274 

253 

1964 

1940 

1824 

876 

271 

1l04 

204 

1906 

1941 

1825 

877 

102 

835 

276 

1966 

1942 

1820 

878 

294 

5 

289 

1907 

1943 

1827 

879 

125 

85 

801 

1908 

1944 

1828 

880 

316 

06 

813 

1969 

1945 

1829 


Venus, 

Sat. 

B.C. 

Mars. 

Merc. 

Jup. 

Veuns. 

Sat. 

A.D. 

AD. 


A.D. 

AD. 

A.D. 

A.D. 

A.D. 

1084 

1960 

801 

1662 

1085 

1964 

1809 

1940 

1985 

1951 

808 

1601 

168* 

1968 

1808 

1039 

1986 

1952 

803 

1660 

1683 

1962 

1807 

1938 

198V 

1053 

804 

1669 

1682 

1901 

1806 

1987 

1088 

1954 

805 

1068 

1681 

I960 

1805 

1936 

1989 

1955 

806 

1067 

1680 

1069 

1804 

1936 

1690 

1956 

807 

1656 

1679 

1958 

1803 

1984 

1991 

1967 

808 

1665 

1678 

1967 

1802 

1933 

1902 

1968 

809 

1654 

1677 

1956 

1801 

1982 

1993 

1959 

810 

1058 

1076 

1966 

1800 

1981 

1994 

1900 

811 

1662 

1675 

1954 

1799 

1930 

1995 

1961 

818 

1651 

i(;74 

1953 

1798 

1929 

1996 

1962 

813 

1650 

1673 

1962 

1797 

1928 

1997 

1963 

814 

1649 

1672 

1961 

1796 

1927 

1998 

1964 

815 

1648 

1671 

1950 

1796 

1926 

1909 

1965 

816 

1047 

1670 

1949 

1794 

1926 

1705 

1966 

817 

104ti 

1669 

1948 

1798 

1924 

1700 

1967 

818 

1645 

1^108 

1947 

1792 

1928 

1767 

1968 

819 

1614 

1067 

1946 

1791 

1922 

1768 

1969 

880 

I64:x 

1006 

1945 

1790 

1921 

1769 

1970 

881 

16*2 

1005 

1944 

1789 

1920 

1770 

1971 

888 

16*1 

1604 

1943 

1788 

1919 

1771 

1972 

883 

16*0 

1668 

1942 

1787 

1918 

1772 

1973 

884 

1639 

1602 

1941 

1780 

1917 

1773 

1974 

885 

10.38 

1661 

1940 

1786 

1916 

1774 

1975 

826 

1687 

1660 

1939 

1784 

1915 

1775 

1970 

627 

1715 

1659 

1938 

1783 

1914 

1776 

107v 

828 

1714 

1058 

1987 

1782 

1913 

1777 

1978 

829 

1718 

1657 

1036 

1781 

1912 

1778 

1979 

830 

1712 

16.56 

1985 

1780 

1911 

1779 

1980 

831 

1711 

1655 

1984 

1779 

1910 

1780 

1981 

832 

1710 

1654 

1933 

1778 

1609 

1781 

1982 

833 

1709 

1663 

1932 

1777 

190B 

1782 

1983 

834 

1708 

1052 

19.31 

1776 

1907 

1783 

1984 

835 

1707 

10.51 

1930 

1775 

1906 

1784 

1985 

836 

1700 

1060 

1929 

1774 

1905 

1786 

1986 

837 

1705 

1049 

1928 

1773 

1904 

1786 

1987 

838 

1704 

lO-lg 

1927 

1772 

1908 

1787 

1988 

839 

1708 

1647 

1926 

1771 

1902 

1788 

1989 

840 

1702 

1646 

1925 

1770 

1901 

1789 

191H) 

841 

1701 

1645 

1924 

1709 

1900 

1790 

1991 

842 

1700 

1999 

1923 

1768 

1899 

1791 

1992 

843 

1699 

1998 

1022 

1767 

1898 

1792 

1993 

844 

1698 

1997 

1921 

1766 

1897 

1793 

1904 

845 

1697 

199<i 

1920 

1705 

1896 

1794 

1995 

846 

1696 

1995 

1919 

1999 

1895 

1795 

1990. 

847 

1096 

1994 

1918* 

1998 

1804 

1796 

1097 

848 

1694 

1998 

1917 

1997 

1898 

1797 

1998 

849 

1693 

1992 

1910 

1906 

1892 

1798 

1999 

850 

1692 

1991 

1915 

1996 

1891 

1799 

1617 

851 

1691 

i99(t 

1914 

1904 

J81K) 

1800 

1018 

852 

1690 

1989 

1918 

1998 

1889 

1801 

1019 

853 

1689 

1988 

1912 

1992 

1888 

1802 

1620 

854 

loss 

1087 

1911 

1991 

1887 

1803 

1621 

855 

1687 

1986 

1910 

1990 

1886 

1804 

1622 

856 

1686 

1985 

1909 

1989 

1885 

1805 

1023 

857 

1686 

1984 

1908 

1988 

1884 

1806 

1624 

858 

1084 

1988 

1907 

1987 

1888 

1807 

1625 

859 

1688 

1982 

1906 

1986 

1882 

1808 

1626 

860 

1082 

1981 

1905 

1986 

188J, 

1809 

1027 

861 

1081 

1980 

1904 

1984 

1880 

1810 

1628 

862 

1080 

1979 

1903 

1988 

1879 

1811 

1629 

863 

1679 

1978 

1902 

1082 

1878 

1812 

1680 

864 

1678 

1977 

1901 

1981 

1877 

1813 

1631 

865 

1677 

1976 

1900 

1980 

1876 

1814 

1632 

866 

1670 

1976 

1899 

1979 

1875 

1815 

1683 

867 

1076 

1974 

1898 

1978 

1874 

1810 

1634 

868 

1674 

1978 

1897 

1977 

1873 

1817 

1085 

869 

1673 

1972 

1890 

1976 

1872 

1818 

163tl 

870 

1672 

1071 

1895 

1975 

1871 

1819 

1637 

871 

1671 

1970 

1894 

1974 

1870 

1820 

1638 

878 

1670 

1969 

1893 

1078 

1800 

1821 

1039 

878 

1069 

1068 

1892 

1972 

1868 

1822 

1640 

874 

1668 

1967 

1891 

1971 

1867 

1828 

1641 

875 

1607 

1966 

1890 

1070 

1860 

1824 

1642 

876 

1066 

1966 

1889 

1969 

1865 

1825 

1643 

877 

1065 

1964 

1888 

1908 

1864 

1826 

1644 

878 

1664 

1968 

1887 

1067 

1863 

1827 

1045 

879 

1663 

1961 

1886 

1906 

1862 

1828 

1646 

880 

1662 

1961 

1885 

1905 

1861 
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TABXiE V-A-cmt. 


Yearly increase of mean longitude, etc.^-corr/. 


Tears; also 















year A.D> 

Mars. 

Jap« 

Bat. 

Mars. 

Mere. 

.Tap 

Venus 

Blit 

B.C 

Mars. 

Mere. 

Jup. 

Venus 

SiU. 

if reckoned 















from 1 S*C> 















A.1). 


DegreeR 


A.D. 

A.D. 

A.D. 

A.D 

A.D. 


A.D. 

A.D. 

AD. 

A.D. 

A.D. 

881 

148 

96 

826 

1970 

1946 

1830 

1829 

1647 

881 

1661 

I960 

1S81. 

1964 

1880 

882 

389 

126 

337 

1971 

1947 

1831 

1880 

1648 

882 

1660 

1050 

1883 

1963 

1869 

883 

171 

167 

350 

1972 

1048 

1832 

1831 

1640 

883 

1G60 

1958 

1882 

1962 

1868 

884 

2 

187 

2 

1973 

1949 

ih:;3 

1832 

1660 

884 

1668 

1967 

1881 

1961 

1867 

886 

193 

217 

14 

1974 

1960 

1834 

1883 

1651 

885 

1667 

1961 

1880 

1060 

1866 

886 

25 

248 

26 

1975 

1961 

1836 

1S34 

1662 

886 

1666 

1055 

1879 

I960 

1856 

887 

216 

278 

89 

1976 

1962 

1836 

1835 

1668 

887 

1655 

1954 

1878 

1968 

I86i 

888 

48 

308 

61 

1977 

1953 

1837 

1836 

1654 

888 

16.54 

1953 

1n77 

1957 

1858 

889 

239 

830 

63 

1978 

1954 

1838 

1837 

1655 

889 

1663 

1052 

1876 

1968 

1862 

890 

70 

9 

76 

1979 

1 955 

1839 

1838 

1856 

890 

1662 

1051 

1876 

1W56 

1861 


1874 11151- I860 
HHO 1873 1963 1849 
1948 1873 1963 1848 
1047 1871 1961 1847 
1946 1870 1960 1846 
1946 1869 1949 1846 
1944 1868 19 W 184-1. 
1943 1867 1947 1848 
1942 18<;6 I94t; 1842 
1911 1866 1946 1841 

1910 1864 1944 1940 
1989 186.3 1943 1839 
1988 1862 1942 1838 
1037 18G1 19 41 1837 
1936 1860 1940 1836 
1935 1869 1939 1835 
1934 1868 1938 1884 
1933 1857 1937 1838 
1932 1856 1936 1832 
1931 1866 1935 1831 


Bll 

130 

286 

332 

1637 

1976 

1860 

I860 

1677 

911 

19)5 

1980 

1854 

1984 

1880 

912 

.321 

817 

344 

1638 

1977 

1861 

1860 

1678 

912 

1914 

1929 

1858 

1933 

1829 

913 

163 

;u7 

ii60 

1689 

1978 

1862 

1861 

1670 

913 

1915 

1928 

1862 

1932 

1828 

914 

844 

17 

H 

1640 

1979 

1863 

1862 

1680 

914 

1912 

1927 

1851 

1931 

1827 

915 

176 

48 

21 

1641 

1980 

1861 

1S63 

1681 

915 

1911 

1920 

1860 

1930 

1820 

916 

7 

78 

83 

1642 

1981 

1866 

1864 

1C82 

916 

IPlti 

1925 

1849 

1929 

1825 

917 

198 

108 

45 

1643 

1982 

1866 

1866 

1683 

917 

10(0 

1921 

181-8 

I92H 

1824 

918 

30 

139 

67 

J644 

1983 

1867 

1866 

1684 

918 

1008 

1928 

1847 

1027 

1828 

919 

221 

169 

70 

I6i6 

1984 

1868 

1867 

1686 

919 

1907 

1922 

1846 

1020 

1822 

920 

63 

200 

82 

1646 

1985 

1869 

1868 

1686 

920 

1006 

1921 

1815 

1926 

1821 


94 1647 1986 1S70 1869 1687 921 1006 1920 1844 1<>24 1820 
106 1648 1987 1871 1870 1688 9 22 1904 1919 1813 1923 1 819 
118 1649 3988 1872 1871 1689 9 23 1008 J0l8 ]S42 1922 1818 
131 1650 1989 1873 1872 1690 9 24 1902 1917 1841 1921 1hI7 
148 1051 1990 1874 1873 1691 92 5 UKll 1916 1840 1920 1816 
156 1662 1991 1875 1874 1692 9 26 1000 llH5 1839 1919 1815 
167 1658 1092 1876 1876 1693 9 27 1899 19U 1838 1018 1814 
180 1654 1^93 1877 1876 1604 928 1808 1918 1837 1917 1818 
192 1665 1004 1878 1877 1606 929 1897 1912 1886 1916 1812 
204 1666 1996 1H79 1878 1696 930 1896 1911 1835 J915 181] 


931 

358 

178 

216 

1657 

1906 

1880 

1879 

1697 

931 

1896 

1010 

1834 

1914 

1810 

932 

180 

204 

226 

1658 

1997 

1881 

1880 

1698 

932 

1804 

1900 

1833 

1913 

1809 

933 

21 

284 

241 

1650 

1008 

1882 

1881 

1690 

933 

1893 

1908 

1832 

I91;> 

IHUS 

934 

212 

264 

258 

1660 

1990 

1888 

1882 

1700 

934 

^'02 

1007 

1831 

1911 

IH()7 

935 

44 

296 

265 

1661 

1645 

1884 

1888 

1701 

936 

1891 

1906 

1*^30 

1910 

1806 

936 

285 

825 

277 

1602 

1646 

1885 

1881- 

1702 

936 

1800 

1006 

1829 

1900 

1806 

937 

66 

855 

200 

1663 

1647 

1HH6 

1386 

1708 

937 

1889 

1901 

1828 

1 908 

1804 

938 

258 

26 

802 

1664 

1048 

1887 

1886 

1704 

938 

IHHK 

1903 

1827 

1007 

1803 

939 

89 

66 

314 

1666 

1649 

1888 

1HH7 

1705 

939 

1887 

1902 

1826 

1906 

1802 

940 

281 

88 

826 

1666 

1650 

1889 

1888 

i70(; 

940 

1886 

1901 

1826 

1 905 

180! 


1886 1900 1821 J9(>4 1800 
1884 1899 1823 1903 I7l»9 
1888 1898 J822 1002 1798 
1882 1897 1821 lOOl 1707 
1881 iHttO 1820 1900 \7<H\ 
1880 1896 IH10 1890 1795 
1879 1804 1818 1808 1704 
1878 1893 1817 1807 1703 
1877 1892 1816 180(, 1702 
1876 1891 IHla 1806 1791 


951 

226 

61 

101 

1677 

1661 

1900 

1899 

1717 

961 

IM75 

1890 

1814 

1804 

1700 

952 

58 

91 

118 

1678 

1662 

1901 

1900 

1718 

952 

1874 

1889 

1818 

1803 

1789 

953 

240 

121 

125 

1679 

1668 

1902 

1901 

1719 

683 

1H73 

1888 

1812 

1 892 

1788 

954 

80 

162 

187 

1680 

1664 

1903 

1002 

1720 

964 

1872 

1887 

1811 

1891 

1787 

955 

272 

182 

149 

1681 

1665 

1901 

1908 

1721 

986 

1H71 

1886 

1810 

1890 

1786 

956 

loa 

212 

162 

1682 

1666 

1905 

1904 

1722 

966 

1870 

1885 

1809 

1880 

1785 

957 

205 

243 

174 

1688 

1667 

1906 

1905 

1723 

957 

1860 

1884 

1808 

1888 

1784 

958 

12c 

278 

136 

1684 

1668 

1907 

1906 

1724 

988 

1868 

1883 

1807 

1887 

1783 

959 

317 

808 

198 

1686 

1660 

1908 

1907 

1725 

989 

mi7 

1882 

18(Xi 

1886 

1782 

960 

140 

384 

211 

1686 

1670 

1009 

leOH 

1726 

960 

1866 

1881 

1805 

1885 

1781 


941 

112 

117 

388 

1667 

942 

808 

n7 

S51 

1868 

943 

186 

178 

3 

1669 

944 

326 

208 

15 

1670 

945 

158 

238 

27 

1671 

946 

849 

269 

40 

1672 

947 

180 

299 

52 

1673 

948 

12 

329 

04 

1974 

949 

203 

0 

76 

1675 

950 

85 

80 

88 

1676 


1651 

1890 

1889 

1707 

941 

1652 

1891 

1890 

1708 

942 

1063 

18»2 

1891 

1709 

943 

1654 

1898 

1892 

1710 

944 

1656 

IH91- 

1893 

1711 

945 

1656 

1805 

1804 

1712 

946 

1657 

1896 

1895 

1713 

947 

1658 

1897 

1896 

1711 

948 

1659 

189vS 

1897 

1715 

949 

1060 

1899 

1898 

1716 

950 


921 

244 

230 

922 

75 

260 

923 

267 

201 

924 

98 

321 

925 

200 

351 

926 

121* 

22 

927 

812 

52 

928 

144 

82 

929 

335 

113 

930 

167 

143 


891 

261 

39 

87 

1080 

1956 

1840 

1830 

1657 

891 

1061 

892 

93 

70 

100 

1981 

1967 

1841 

1810 

1658 

892 

1650 

893 

285 

100 

112 

1982 

1958 

JH42 

1841 

1659 

893 

1649 

894 

116 

131 

124 

1983 

1959 

1848 

1842 

1660 

894 

1648 

895 

307 

161 

136 

1984 

1060 

1844 

1813 

1661 

896 

1617 

896 

139 

191 

148 

1985 

1961 

1845 

1844 

1662 

896 

1640 

897 

330 

222 

161 

1986 

1062 

1846 

IHI6 

1668 

897 

1646 

898 

162 

252 

173 

1987 

1063 

1847 

1816 

1664 

898 

ItU 

899 

853 

282 

1H5 

1988 

1064 

1848 

1847 

1066 

899 

I64H 

900 

184 

813 

197 

1080 

1965 

1840 

1848 

1666 

900 

1642 

901 

16 

348 

210 

1900 

1966 

1850 

1819 

1667 

901 

1641 

902 

207 

13 

222 

1091 

1067 

1851 

1860 

1668 

902 

1640 

903 

89 

14 

234 

1992 

1068 

1852 

1851 

1669 

903 

1689 

904 

230 

74 

246 

1908 

J969 

1863 

1852 

1670 

904 

1638 

905 

61 

104 

258 

1004 

1970 

1864 

1853 

1671 

905 

1637 

906 

26.1 

136 

271 

1995 

1971 

1865 

1854 

1672 

906 

1920 

907 

84 

165 

283 

1006 

1972 

1856 

1855 

1673 

907 

1010‘ 

908 

276 

105 

295 

1997 

1973 

1857 

1861. 

1674 

908 

1018 

909 

107 

226 

307 

1998 

1974 

1858 

1857 

1675 

909 

J0I7 

910 

298 

266 

320 

1000 

1076 

I860 

1868 

1676 

910 

1916 
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TABXiE V.A-«m(. 


Yearly inoreaie of mean longitude, eto»cmt. 


Yoart; also 
year A..D. 

Mars. 


Bat 

Mars. 

Merc. 

Jop 

Venns. 

Sat. 

BO. 

Mars. 

Mere, 

Jup. 

Venus. 

Bat. 

if reckoned 

from 1 B C 


DegrcoH. 


A.D. 

A D 

A.D. 

A.D. 

A D. 


A.D 

AD 

A.D. 

AD. 

A.D. 

961 

840 

4 

228 

1087 

1071 

1910 

1909 

1727 

961 

1805 

1880 

1804 

1884 

1780 

962 

172 

34 

286 

1688 

1672 

1911 

1910 

1728 

962 

1864 

1879 

1808 

1888 

1779* 

963 

8 

05 

247 

1689 

1678 

1912 

1911 

1729 

963 

1668 

1878 

1802 

1882 

1778 

964 

104 

96 

269 

16{)0 

1074 

1913 

1912 

1730 
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100 

232 

1891 

1878 

1773 

1881 

193* 

1089 
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288 

347 

1916 

1790 

1604 

1802 

1865 

! 1169 

103 

196 

244 

1895 

1879 

1774 

1882 

19.3.5 

1090 

102 

819 

850 
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isoo 

1695 

1803 

1856 

; 1170 

2* 

220 

256 

1896 

1880 

177.J 

1883 

1936 

1091 

23 

349 

11 

1817 

1801 

1006 

1804 

1857 

1171 

210 

257 

268 

1897 

ISKl 

1776 

I8H* 

1937 

1092 

216 

19 

28 

1818 

1802 

1607 

1805 

1858 

1172 

*7 

287 

281 

1898 

1882 

1777 

1K8.5 

1938 

1093 

46 

60 

35 

1819 

1803 

1698 

1806 

1859 

1173 

238 

317 

29.1 

1809 

1883 

1778 

IHH6 

1 9.39 

1094 

237 

80 

48 

1820 

1804 

lGi:0 

1807 

1800 

1174 

70 

348 

805 

1900 

18K4 

1779 

1887 

1010 

1095 

69 

110 

60* 

1821 

1806 

1700 

1808 

1861 

1175 

201 

18 

317 

1901 

1885 

1780 

1888 

1941 

1096 

260 

141 

72 

1822 

1806 

1701 

1809 

1862 

1176 

93 

49 

380 

1902 

1886 

178J 

1889 

1942 

1097 

92 

171 

84 

1*^23 

1807 

W02 

1810 

1863 

1177 

284 

79 

342 

1903 

1887 

1782 

1890 

1913 

1098 

263 

201 

96 

1824 

1808 

J70J 

1811 

1864 

1178 

116 

109 

354 

1904 

1888 

1783 

1891 

1944 

1099 

114 

232 

109 

1825 

im 

1704 

1812 

1865 

1179 

807 

140 

6 

1905 

1889 

1784 

1892 

1045 

1100 

306 

262 

121 

1826 

1810 

1706 

1813 

1866 

1180 

188 

170 

18 

1906 

1890 

1785 

1893 

19*0 

1101 

137 

292 

183 

1827 

1811 

1706 

1814 

1867 

1181 

330 

200 

31 

1907 

1891 

I7H6 

1894 

1947 

1102 

329 

823 

146 

1828 

1812 

1707 

1816 

1868 

1182 

101 

231 

*8 

1008 

1802 

1787 

1895 

1948 

1103 

160 

863 

158 

1829 

1818 

1708 

1816 

1869 

1 1183 

352 

201 

65 

nm 

1893 

1788 

1890 

1940 

1104 

851 

24 

170 

1880 

1814 

1709 

1817 

1870 

1 1184 

184 

201 

07 

1010 

1894 

1780 

1807 

1060 
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DecrcoH 


A D 

A D 

A U 

AD. 

A.D. 


Degroee. 


A 1). 

A.I). 

1185 

ITj 

322 

HO 

1011 

1805 

1700 

1808 

1951 

1265 

208 

229 

837 

1991 

1976 

1870- 

1978 

1648 

1186 

207 

352 

02 

1012 

1896 

1701 

1809 

1952 

1266 

80 

260 

849 

1902 

1976 

1871 

1979 

1649' 

1187 

'AH 

22 

104 

1013 

1897 

1702 

lOUU 

1053 

1267 

280 

290 

2 

1993 

1977 

1872 

1980 

1660 

1188 

22'J 

53 

no 

1011 

1808 

1703 

1901 

195^4 

1268 

62 

321 

14 

1904 

1978 

1878 

1981 

J061 

1189 

01 

83 

128 

1016 

1899 

1794 

1902 

1055 

1269 

253 

351 

26 

1005 

i070 

1874 

1982 

1652 

1190 

262 

113 

141 

1016 

1000 

1705 

1903 

1956 

1270 

85 

21 

88 

1905 

1980 

1875 

1083 

1658 

1191 

81 

1 14 

1 53 

1917 

1901 

1796 

1904 

1957 

1271 

276 

52 

50 

1997 

1981 

1876 

1081 

1654 

1192 

275 

174 

105 

1018 

1 !K)2 

I7t*7 

1905 

1958 

1272 

107 

82 

63 

1908 

1982 

1877 

1085 

16S5 

1193 

106 

201 

177 

1010 

1903 

1708 

19U6 

1969 1 

1273 

290 

112 

75 

1690 

1908 

1878 

1086 

1656 

1194 

208 

235 

190 

1020 

1004 

1709 

1907 

1960 1 

1274 

ia<> 

143 

87 

1087 

1984 

1870 

1087 

1657 

1195 

120 

205 

232 

1021 

100.5 

1800 

1908 

1961 1 

1275 

322 

178 

0t> 

1688 

1085 

1886 

1988 

1668 

1196 

:i21 

205 

214 

1022 

1006 

1801 

1909 

1962 ; 

1276 

153 

208 

ill 

1680 

1986 

1881 

1089 

1659 

1197 

152 

320, 
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1928 

1907 

1802 

1910 

1963 

1277 

344 

234 

124 

1640 

10S7 

1882 

1090 

1660 

1198 

:m 

360 

238 

1921. 

1 OOH 

1803 

1911 

1964 

1278 

176 

264 

186 

16U 

1988 

1883 

1991 

1661 

1199 

m 

27 

251 

1025 

1009 

1804 

1012 

1965 

1279 

7 

204 

148 

1642 

1089 

1884 

1992 

1662 

1200 

6 

67 

263 

1026 

1010 

1805 

1913 

1966 , 

1280 

190 

825 

160 

1643 

1990 

188.5 

1993 

1668 

1201 

m 

87 

275 

1027 

1011 

1806 

1014 

1967 

1281 

30 

355 

173 

1644 

1091 

1886 

1994 

1661. 

1202 

20 

118 

287 

1 028 

1012 

1807 

1915 

1968 ! 

1282 

221 

25 

185 

1645 

1992 

1887 

1995 

1665 

1203 

220 

148 

2«9 

1920 

1013 

1808 

1016 

1!*69 , 

1283 

68 

56 

197 

1G46 

1903 

1888 

1906 

1666 

1204 

62 

178 

312 

1930 

101 1 
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1917 

1970 

1284 

244 

86 

209 

1647 

19i)4 

1889 

1997 

1667 

1205 

243 

209 

324 

1031 

1!.15 

1810 

1918 

1971 

1285 

76 

116 

221 

1648 

1005 

1800 

1998 

1668 

1206 

75 

230 

330 

1032 

1016 

1811 

1019 

1072 ' 

1266 

267 

147 

234 

1619 

10!»6 

1891 

iOOO 

1669 

1207 

200 

209 

318 

1033 

1017 

1812 

1920 

1973 1 

1287 

90 

177 

246 

X650 

1097 

1892 

176,5 

1670 

1208 

08 

300 

1 

1034 

1018 

1813 

1921 

1974 . 

1288 

200 

207 

258 

1651 

1908 

1803 

1766 

1671 

1209 

28!) 

330 

13 

1935 

1019 

J8M 

1922 

1976 1 

1289 

121 

238 

270 

1()52 

1099 

1894 

1767 

1672 

1210 

120 

0 

25 

1036 

1 020 

181,5 

1 023 

1976 1 

1290 

813 

268 

288 

1663 

1645 

1895 

1768 

1673 

1211 

31 2 

31 

37 

1037 

1021 

1816 
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1977 ' 

1291 

144 

208 
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1649 

1809 

1772 

1677 

1215 

357 

152 

80 

1041 

1025 

1820 

15)28 

198) 

1295 

190 

(>0 

344 

165S 

1650 

1000 

1773 

1678 

1216 

m 

182 

08 

1042 

1026 

1821 

0320 

1982 

1296 

21 

90 

,356 

1650 

1651 

1901 

1774 

1679 

1217 

20 

213 

111 

1043 

1027 

1822 

1030 

1983 ' 

1297 

218 

121 

S 

1600 

1662 

1902 

1776 

3680 

1218 

212 

213 

123 

1044 

1928 

1823 

1 9.1 1 

1084 

1298 

44 

151 

20 

1661 

16,53 

1903 

1776 

1681 

1219 

43 

273 

136 

1945 

1020 

182t 

19.32 

1085 

1299 

235 

181 

33 

1662 

1651 

1 904 

1777 

1682 

1220 

231 

304 

147 

1016 

0030 

1825 

1033 

I08G 

1300 

67 

212 

45 

16G3 

1655 

1005 

3778 

1688 

1221 

66 

334 

150 

1 047 

1031 

1826 

1 0.14 

11.87 

1301 

25S 

242 

57 

1601 

1656 

1906 

1770 

1684 

1222 

267 
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172 

104S 

1!)32 

1827 

1035 

1988 

1302 

00 

12 

G!) 

1605 

1().57 

1007 

1780 

1685 

1223 

80 

35 

184 

104!« 

l!*33 

1828 

1 036 

1 98!< 

1303 

281 

303 

81 

1666 

1658 

1968 

1781 

1686 

1224 

280 

05 

10(> 

1060 

1034 

1820 

15»37 

1090 

1304 

112 

333 

04 

1607 

1669 

1909 

1782 

1087 

1225 

111 

06 

208 

105) 

1035 

1830 

1}>38 

1991 

i 1305 

301 

3 

JOG 

1668 

1660 

JOU) 

1783 

1688 

1226 

303 

120 

221 

1052 

1 036 

1831 

IIKIO 

1092 

1306 

186 

34 

118 

1 669 

1661 

1011 

1784 

1089 

1227 

134 

150 

2V3 

1 053 

1 037 

18.12 

1040 

ll»S>3 

1307 

327 

('.4 

130 

1670 

1662 

1012 

1785 

1600 

1228 

320 

J87 

216 

liK54 

!i>38 

1833 

1941 

101>4 

1308 

158 

04 

142 

1671 

1663 

1913 

1786 

1(>01 

1229 

157 

217 

257 

1065 

1030 

1831 

U>42 

1995 

1309 

349 

125 

155 

1672 

1661 

lOM 

1787 

1692 

1230 

318 

217 

200 

1056 

1040 

1835 

1043 

lOiM) 

1310 

181 

l.'>5 

1G7 

1673 

1665 

10 » 5 

1788 

1003 

1231 

180 

278 

282 

1057 

1041 

1836 

1044 

]!>97 

( 1311 

12 

186 

170 

1074 

1606 

1916 

1780 

1604 

1232 

11 

308 

294 

1068 

1942 

1837 

1 0 1.5 

1908 

1312 

204 

216 

101 

1075 

1667 

1017 

1790 

1695 

1233 

203 

338 

300 

1050 

I94:i 

1888 

1916 

1990 

1313 

3.5 

246 

204 

1676 

1668 

1918 

1701 

1606 

1234 

iU 

9 

318 

1 060 

MH4 

1839 

1917 

1617 

1314 

'/26 

277 

216 

1677 

1669 

1919 

1792 

1607 

1235 

226 

30 

331 

1961 

1945 

ISIO 

1048 

1618 

1315 

5S 

3(J7 

228 

1678 

1670 

1920 

1798 

1698 

1236 

57 

GO 

343 

1062 

1946 

1841 

1040 

1610 

1316 

24! > 

337 

240 

1670 

1671 

1921 

1704 

160 » 

1237 

24H 

ion 

365 

1963 

1047 

1842 

19.50 

1620 

1317 

81 

8 

252 

1680 

1672 

1922 

1705 

1700 

1238 

80 

130 

7 

1964, 

1048 

1843 

1951 

1621 

1318 

272 

3S 

205 

1681 

1673 

1923 

1706 

1701 

1239 

271 

100 

10 

1065 

1040 

1844, 

1952 

1622 

1319 

104 

68 

277 

1682 

1674 

1924 

1797 

170» 

1240 

102 

101 

.32 

1966 

1950 

1845 

1953 

1623 

1320 

204 

90 

280 

1683 

1675 

1025 

1708 

1703 

1241 

203 

22] 

44 

10G7 

1051 

1816 

D364 

1624 

1321 

120 

129 

301 

1681 

1676 

1926 

1709 

1704 

1242 

125 

251 

66 

1068 

106:^ 

1847 

15'55 

1625 

1322 

318 

150 

814 

1085 

1677 

1027 

1800 

1705 

1243 

317 

282 

08 

1960 

19.53 

1848 

1956 

1(126 

1323 

140 

100 

82G 

1686 

1678 

1928 

1801 

1706 

1244 

118 

3)2 

80 

1070 

1954 

1803 

U57 

1627 

1324 

.441 

220 

838 

1687 

1670 

J029 

1802 

1707 

1245 

340 

343 

93 

1071 

1065 

1850 

10.58 

J 628 

1325 

172 

250 

,350 

1688 

168C 

1030 

1803 

1708 

1246 

171 

13 

105 

1072 

1950 

1851 

105!» 

1620 

1326 

3 

281 

862 

16H0 

1681 

1981 

3804 

1709 

1247 

2 

43 

117 

1073 

1967 

3852 

1960 

1630 

1327 

105 

811 

16 

1690 

1682 

1932 

1806 

1710 

1248 

101 

74 

120 

1074 

1958 

1853 

1061 

1631 

1328 

26 

841 

27 

1691 

1683 

1933 

1806 

17U 

1249 

26 

104 

142 

1075 

]!)69 

1854 

1962 

1632 

1329 

218 

12 

,39 

1602 

1684 

1934 

1807 

1712 

1250 

217 

1.34 

154 

1076 

1960 

1855 

1063 

1(33 

1330 

49 

42 

51 

1693 

J685 

1935 

1808 

1712 

1251 

44 

106 

1 00 

1977 

1061 

1856 

1964 

H.34 

1331 

240 

72 

64 

1691' 

1686 

1936 

1809 

1714 

1252 

230 

105 

178 

1078 

1962 

1 H:r 

1 i< 6 r> 

1635 

1332 

72 

108 

76 

1695 

1687 

1937 

1810 

1715 

1253 

71 

224 

IGO 

1979 

1 !»()3 

1858 

1966 

1630 

1333 

263 

13.3 

88 

1606 

1688 

1938 

1811 

1716 

1254 

202 

250) 

203 

1980 

1964 

18.59 

1967 

1637 

1334 

96 

163 

100 

1697 

1689 

1939 

1812 

1717 

1255 

94 

280 

216 

1981 

1905 

I860 

1968 

16.18 

1335 

286 

104 

112 

1698 

1690 

1940 

1818 

1718 

1256 

285 

310 

1 

1982 

1966 

1861 

1969 

1630 

1336 

117 

224 

125 

169!) 

i69l 

1041 

1814 

1710 

1257 

110 

817 

280 

1983 

1067 

1862 

1970 

1040 

1337 

300 

254 

1,37 

1700 

1692 

1942 

1816 

1720 

1258 

308 

17 

262 

1984 

1968 

1863 

1071 

1641 

1338 

140 

285 

140 

1701 

1603 

1943 

1816 

1721 

1259 

131) 

47 

204 

1085 

1900 

1864 

1972 

1642 

1339 

.382 

815 

161 

1702 

1694 

1944 

1817 

3722 

1260 

381 

78 

276 

19S(. 

1970 

1865 

197.3 

1643 

1340 

163 

346 

174 

1703 

1005 

1945 

1818 

1723 

1261 

102 

108 

288 
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1866 

1974 

1644 

1341 

3.54 

16 
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1704 

1606 

1946 

1819 

1721 

1262 
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mn 
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1088 

1972 

lvS67 

1975 

1646 

1342 
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46 

198 

1706 

1607 

1947 

1820 

1725 

1263 

186 

169 

318 

1989 

1073 

1868 

1976 

1646 I 

1343 

17 

77 

210 

1706 

1698 

1948 

1821 

1726 

1264 

10 

199 

326 

1990 

1974 

1869 

1977 

1647 

1344 

209 

107 

222 

1707 

1099 

1949 

1622 

1727 
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1845 

40 

137 

286 

1708 

1700 

1960 

1823 

1728 

1425 

232 

46 
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1788 

1780 

1769 

1903 

1808 

1846 

m 

168 

247 

1700 

1701 

1961 

1824 

1729 

1426 

64 

76 

144 

1789 

1781 
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1847 

08 

198 

259 

1710 

1702 

1952 

1825 

1780 

1427 
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167 

1790 
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1905 
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1848 
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1711 
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1953 
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1428 
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1829 
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1431 
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1794 

1786 
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1814 
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1967 

1830 

1736 

1432 
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257 

218 

1796 

1787 
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1816 
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20 
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1716 

1708 

1958 
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1433 
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230 
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845 
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1794 

1788 
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1828 

1360 

31 
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58 
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1743 

1440 
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140 
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1003 

1795 

1784 
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1828 

1361 

223 

263 

70 
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1716 

1066 

1830 

1744 

1441 

65 

17L 

328 

1804 

1796 

178.5 

1910 

1824 

1362 

54 
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82 

1725 

1717 

1067 

1840 

1745 

1442 
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201 

340 

1806 

1707 

1786 

1020 

1826 

1368 

245 

324 

96 

1726 
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1968 

1841 

1746 

1443 

78 

2:K) 

352 

1806 

1798 

1787 

1921 

1826 

1864 

77 
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107 
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1969 
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1747 

1444 

269 

262 
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1827 
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24 

119 
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1843 
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202 
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1828 

1366 

100 

55 
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1729 

1721 

1971 

184-1 

1749 
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202 

322 
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1800 

1801 

1790 

1024 

1820 

1367 

201 

85 

143 

1780 

1722 

1072 

1845 

1760 

1447 

123 

363 

41 

1810 

1802 

1791 

1925 

1880 

1368 

122 

116 

156 

1731 

1728 

1973 

1846 

1761 

1448 

815 

23 

63 

1811 

1803 

1702 
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1831 

1369 

314 

146 

168 

1732 

1724 

1974 

1847 

1752 j 

1449 

146 

53 

06 

1812 

1804 

1793 

1927 

1832 

1370 

145 

176 

180 

1733 

1726 

1976 

1848 

1753 1 

1450 

838 

84 

78 

1818 

1805 

1794 

1928 

1838 
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206 

192 

1734 

1726 

1076 

1849 

1754 

1451 

169 

114 

90 

1814 

1806 

179.5 
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1884 

1372 

168 

237 

206 

1785 

1727 

1977 

1850 

1755 

1452 

0 
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102 

1815 

1807 

1796 
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1835 

1373 
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217 

1730 

1728 

1978 
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1756 

1453 
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175 

114 

1816 
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1797 
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1836 

1374 

101 

297 

229 

1737 

1729 

1970 

1852 

1767 

1454 

23 

205 

126 

1817 

1800 

1708 

1932 

1837 

1375 

22 

828 

241 

1738 

1730 

1080 

1858 

1768 

1455 

215 

236 

139 

1818 

1810 

1799 

19.33 

1888 

1376 

214 

858 

253 
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1781 

1981 

1854 

1769 j 

1456 

40 

266 

151 

1819 

1811 

1800 

1934 

1830 

1377 

45 

28 

266 

1740 

17»2 

1982 

1856 

1760 1 

1457 

237 

296 

163 

1820 

1812 

1801 

1936 

1840 

1378 

236 

59 
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1741 

1783 

1983 

18,56 

1761 

1458 

60 

827 

176 

1821 

1813 

1802 

1986 

1841 

1379 
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89 
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1742 

1784 

1984 

1857 
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357 
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1380 

269 

119 

302 

1743 

1786 

1*185 

1868 

1768 

1460 

92 

27 

200 

1828 

1815 

1804 

1938 

1848 
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1998 
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1473 
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1856 
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69 

184 

118 

1757 
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1857 
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128 

244 
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1969 
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1766 
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1746 
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109 
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228 

1766 

1768 

1747 

1881 

1786 

1488 

174 
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121 

1846 
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1827 

1961 

1866 

1404 

178 

128 
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1767 

1769 
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1882 
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1962 

1867 

1405 
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1768 

1760 

1749 

1888 

1788 

1486 

106 

66 

145 

1848 

1840 
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157 
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297 
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1764 

1768 

1887 

1792 

1489 

242 
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241 
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1888 
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74 

218 

206 
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1968 
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840 
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1774 

1766 

1765 
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1794 

1491 
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248 

219 
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1874 

1418 
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1860 

1795 

1498 

97 
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1847 

1836 

1970 

1875 

1413 

96 

41 

845 
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1767 

1891 
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1493 

288 
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1H48 

1887 

1971 
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1414 

287 

71 

858 

1777 

1769 

1768 

1892 

1797 

1494 

110 

339 

255 

1857 

1840 

1838 

1972 

1877 

1415 

118 

102 

10 

1778 

1770 

1769 

1808 

1708 

1495 

311 
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1858 

1850 

1889 

1978 

1878 

1416 
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182 
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1779 
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1804 
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142 

40 
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1859 

1861 

1840 

1974 

1870 

1417 

141 

162 

34 

1780 

1772 

1761 

1896 

1800 

1497 

334 

70 

292 

1800 

1K62 

1841 

1975 

1880 

1418 

333 

193 

47 

1781 

1778 

1762 

18(6 

1801 

1498 

166 

100 

804 

1801 

1863 

1842 

1976 

iH81 

1419 

164 

223 

59 

1782 

1774 

1763 

1897 

1802 
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866 

lai 

816 

1862 

1854 

1843 

1977 

1882 

1420 

555 

258 

71 

1788 

1775 

1764 

1808 

1803 

1500 

188 

161 

829 

18*13 

185.5 

1844 

1978 

1883 

1421 

187 

284 

88 

1784 

1776 

1766 

1899 

1804 

1501 

19 

191 

341 

1064 

1866 

184(> 

3979 

1884 

1482 

18 

314 

95 

1786 

1777 

1766 

IFOO 

1806 

1508 

211 

222 

853 

1H*15 

1867 

1846 

1980 

1885 

1423 

210 

344 

108 

1786 

1778 

1707 

1901 

1806 

1603 

42 

252 

5 

1866 

1858 

1847 

1081 

1886 

1424 

41 

15 

120 

1787 

1779 

1768 

1902 

1807 

1504 

238 

283 

17 

1867 

I860 

1848 

1982 

1887 


80 
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lf60 

1984 

1889 
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1944 
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14 
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1802 
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1985 

1890 
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43 

130 

251 

1045 

1937 
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1817 
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1508 

279 

44 

66 

1871 
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1986 

1891 

1583 

234 

160 

263 

1946 

1938 
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1966 

1509 

111 

74 

79 

1872 

1804 
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1987 

1892 

1584 

66 
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276 

1947 

1939 
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1819 

1067 

1510 

802 

105 

91 

1878 

1865 

1854 

1988 

1803 

1585 

257 

221 

287 

1948 

1940 

1929 

1820 

1968 

1511 

138 

135 

103 

1874 
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1855 
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1894 
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1949 
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1971 
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1944 

1933 
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12 
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104 
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820 
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203 

104 
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1831 
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109 

237 
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1952 
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189 

250 
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255 
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1943 
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293 
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1809 
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248 
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1968 
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1526 

124 
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1996 
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340 

123 
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1527 
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261 
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1871 

1997 
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1602 

271 
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1946 

1837 
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1528 

117 

291 
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1011 
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103 

47 

147 
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1529 

389 

321 
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1892 
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1604 

294 

77 

159 
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1559 

321 

152 

329 

1922 

1914 

1903 

1794 

1942 

1634 

276 

208 

166 

1997 

1989 

1978 

1869 

1 

1560 

152 

182 

342 

1923 

1915 

1904 

1796 

1948 

1635 

108 

298 

178 

1998 

1990 

1979 

1870 


1561 

844 

212 

854 

1924 

1910 

1905 

1790 

1044 

1636 

298 

828 

190 

1999 

1991 

1980 

1871 

M 

1562 

175 

243 

0 

1925 

1917 

1906 

1797 

1945 

1637 

180 

360 

203 


1993 

1981 

1872 


1563 

6 

278 

18 

1926 

1018 

1907 

1798 

1940 

1638 

322 

29 

215 


1993 

1982 

1878 

S 

1564 

198 

808 

81 

1P27 

1919 

1908 

1799 

1047 

1639 

153 

69 

227 


1994 

1983 

1874 

1 

1565 

29 

334 

43 

1928 

1920 

1909 

1800 

1948 

1640 

1641 

345 

90 

239 


1995 

1984 

1875 

A. 

1566 

221 

4 

55 

1929 

1921 

1910 

1801 

1949 

176 

120 

251 


1996 

1985 

1876 

.S 

1567 

52 

84 

67 

1930 

1922 

1911 

1802 

1050 

1642 

1643 

7 

150 

264 


1997 

1986 

1877 

0 

1568 

243 

65 

79 

1931 

1923 

1912 

1803 

1961 

199 

181 

276 


1998 

1987 

1878 

i 

1569 

76 

95 

92 

1932 

1924 

1913 

1804 

1952 

1644 

30 

211 

288 


1999 

1988 

1879 

1 





1645 

822 

241 

300 



1989 

1880 

OD 

1570 

2H0 

126 

104 

1033 

1926 

1914 

1805 

1953 

1646 

53 

272 

333 

0 




i 

1571 

98 

156 

lie 

1934 

1926 

1916 

18(16 

1954 

? 

CO 

• 

1990 

1881 

1 

1572 

289 

186 

128 

1936 

1927 

1916 

180? 

1055 

1647 

1648 

1649 

1650 

1651 

1652 

1653 
1054 
1655 

244 

302 

325 


1991 

1882 

9 

ol 

1573 

120 

216 

111 

1936 

1928 

1917 

1808 

1956 

76 

333 

337 

5. 


1992 

1888 

a" 

1574 

812 

247 

168 

1937 

1929 

1918 

1809 

1067 

207 

8 

349 

6Q 

J® 

jD 

1993 

1884 

a 

1575 

148 

277 

165 

1938 

1930 

1910 

1810 

1068 

99 

83 

1 


«9 

1994 

1886 

4 

1576 

885 

804 

177 

1P89 

1931 

1^20 

1811 

1959 

290 

64 

14 


H 

1996 

1886 

W 

1577 

160 

838 

189 

1940 

1932 

1921 

1612 

1060 

121 

94 

26 


1 

1906 

1887 


1578 

867 

a 

202 

1941 

1933 

1022 

1813 

1001 

313 

124 

38 



1997 

1886 


1579 

189 

80 

214 

1942 

1934 

1923 

1814 

1062 

144 

836 

155 

186 

50 

63 



1998 

1000 

1880 

1800 
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TAB£B YA.-cmt. 


Twrly inoreMa of niaaa longitnde, ato.— <;<>»<■ 


Yeari; 




Years 





Years , 





Years j 




mlWjjar 




also year 

Ai>. 




also year 

A.b. 




also year 

aJd. 




if rec- 

Mars. Jop. 

Sat. Venus 

. if rec- 

Mars, 

, Jup. Sat, 

Venus, 

, if rac- 

Marl, Jup. 

flat. 

Venus, 

, it reo- 

Mars. 

Jup. 

Sat 

VeniiSf 

koned 





koned 





koned 





koned 



from 





from 





from 





from 





1 B.C. 





1 B.C. 




1 B.0 





1 B.C. 






Degrreea. 




Degrees. 




Degrees 





/TegroflS 


1656 

167 

215 

75 

1891 

168« 

126 

345 

57 

1919 

1712 

86 

116 

39 

I9i7 

1740 

45 

244 

21 

1976 

1667 

358 

246 

87 

1892 

1686 

318 

15 

69 

1920 

1713 

277 

145 

51 

1048 

1741 

237 

275 

83 

1976 

1658 

190 

276 

99 

1893 

1686 

149 

46 

81 

1921 

1714 

109 

175 

63 

1949 

1742 

68 

305 

46 

1977 

1659 

21 

806 

111 

1891 

1687 

841 

70 

94 

1922 

1715 

299 

206 

76 

I960 

1743 

259 

336 

58 

1978 

1660 

218 

887 

124 

1895 

1688 

172 

106 

100 

1923 

1716 

131 

236 

83 

1951 

1744 

91 

6 

70 

1979 

1661 

4i 

7 

1.16 

1896 

1689 

8 

137 

118 

1^24 

1717 

323 

267 

100 

19.52 

1745 

282 

36 

82 

1980 

1668 

286 

87 

148 

1897 

1690 

m 

167 

180 

1925 

1718 

154 

297 

112 

1953 

1746 

114 

67 

04 

1981 

1663 

67 

68 

160 

1898 

1691 

26 

197 

142 

1926 

1719 

340 

327 

12.5 

1951. 

1747 

305 

07 

107 

1082 

1665 

258 

98 

172 

1899 

1692 

218 

228 

15.5 

1927 

1720 

177 

358 

137 

1955 

1748 

IM] 

127 

110 

1983 

1665 

90 

128 

185 

1900 

1693 

49 

258 

167 

1928 

1721 

8 

28 

UO 

1950 

1749 

328 

158 

X31 

1984 

1666 

281 

159 

197 

1901 

1694 

24 > 

289 

179 

1929 

1722 

200 

58 

161 

19.57 

1750 

159 

IKH 

ua 

1085 

1667 

118 

189 

209 

1902 

1698 

72 

319 

191 

193) 

1723 

31 

89 

173 

1958 

1761 

351 

218 

156 

1086 

1668 

804 

219 

221 

1903 

1696 

263 

349 

203 

1931 

1724 

223 

119 

186 

1959 

1762 

182 

210 

ItIH 

1087 

1669 

185 

250 

2.U 

1904 

1697 

95 

20 

216 

1932 

1725 

64 

149 

108 

1960 

1753 

13 

270 

180 

1088 

1670 

327 

280 

246 

1905 

1698 

286 

50 

228 

1933 

1726 

24r> 

180 

210 

1961 

1754 

205 

.100 

102 

1 

1671 

158 

811 

258 

1900 

1699 

118 

80 

240 

19.14 

1727 

77 

210 

222 

1962 

1755 

36 

840 

204 

1090 

1672 

350 

341 

270 

1907 

1700 

309 

111 

252 

1935 

1728 

268 

240 

23.5 

1903 

1756 

228 

10 

217 

1001 

1673 

181 

n 

282 

19I« 

1701 

140 

141 

265 

1930 

1729 

100 

271 

217 

1961 

1757 

.59 

40 

229 

1002 

1674 

12 

42 

295 

1909 

1702 

332 

171 

•277 

19.17 

1730 

291 

301 

2.59 

1965 

1758 

2S0 

71 

21.1 

100.1 

1675 

204 

72 

307 

1910 

1703 

163 

202 

289 

1938 

1731 

122 

331 

271 

1966 

1759 

82 

101 

253 

1904 

1676 

85 

102 

319 

19H 

1704 

355 

232 

301 

1939 

1732 

314 

2 

283 

1967 

1760 

273 

131 

266 

1905 

1677 

227 

133 

331 

1912 

1705 

186 

262 

313 

1940 

1733 

145 

32 

216 

1H18 

1761 

ll'.5 

162 

278 

1900 

1678 

58 

163 

344 

1913 

1706 

17 

293 

.126 

1941 

1734 

837 

62 

808 

1969 

1762 

296 

102 

216) 

1997 

1679 

249 

193 

866 

1914 

1707 

209 

323 

838 

1942 

1735 

168 

93 

320 

1!»70 

1763 

127 

222 

302 

1098 

1680 

81 

224 

8 

1015 

1708 

40 

353 

350 

1943 

1736 

0 

128 

332 

1971 

1764 

310 

2.53 

814 

1090 

1681 

272 

254 

20 

1910 

1709 

232 

24 

2 

1944 

1737 

191 

153 

344 

1972 

1766 

150 

283 

327 


1682 

104 

284 

32 

1917 

1710 

63 

54 

15 

1945 

1738 

22 

184 

857 

1973 

1766 

342 

314 

339 


1683 

295 

315 

45 

1918 

1711 

254 

84 

27 

1946 

1739 

214 

214 

9 

1974 






Years , 




Years ; 



Years ; 



Years 




Years j 




also year 



also year 



also yoar 



also y©»r 



also year 



A.D. 




AD. 



AD. 




A.D. 




A.D. 




if rw- 

Marrt 

Jap. 

Sat. 

if r«o 

• Mars. 

.Tap. 

flat. 

il reo- 

Mars. .Top. 

Sot. 

if re('* 

Mars. 3 up 

S.it 

if rec- 

Mars. 

3 up. 

Rat. 

konod 



koned 


koned 



koned 




koned 



from 




from 




from 




from 




from 




1 B.O. 

Deg:rooa. 


1 B.C. Degrees. 


1 B.C. Degrees. 


1 B.C 

, DegreeH 


1 B.C. 

Degrees 

. 

1767 

178 

344 

8.51 

1815 

0 

1 

218 

1863 

188 

17 

81. 

1911 

15 

84 

811 

1969 

203 

51 

177 

1768 

4 

14 

8 

1816 

192 

31 

230 

1864 

19 

48 

90 

1912 

207 

64 

328 

1960 

84 

81 

189 

1769 

106 

45 

15 

1817 

28 

61 

242 

1865 

211 

78 

109 

1913 

38 

95 

336 

1961 

226 

111 

202 

1770 

27 

75 

28 

1818 

216 

92 

251 

1866 

42 

108 

121 

1914 

230 

125 

317 

1962 

57 

142 

214 

1771 

219 

105 

39 

1819 

46 

122 

266 

1867 

234 

139 

183 

1915 

61 

155 

359 

1963 

248 

172 

226 

1772 

50 

186 

52 

1820 

238 

162 

279 

1868 

65 

109 

145 

1916 

252 

186 

12 

1964 

80 

202 

238 

1773 

241 

166 

61 

1821 

69 

183 

29] 

1888 

266 

199 

167 

1917 

81 

216 

24 

1966 

271 

231 

250 

1774 

73 

196 

77 

1822 

260 

213 

303 

1870 

88 

230 

170 

1918 

275 

246 

36 

1966 

108 

2)13 

263 

1775 

264 

227 

89 

1823 

92 

342 

815 

1871 

279 

200 

182 

1919 

107 

277 

48 

1967 

204 

208 

276 

1776 

96 


101 

1824 

283 

274 

328 

1872 

111 

290 

194 

1920 

298 

307 

61 

1968 

12ti 

324 

287 

1777 

287 

287 

118 

1825 

115 

804 

340 

1873 

30 1 

321 

200 

1921 

120 

337 

73 

1969 

817 

854 

299 

1778 

no 

818 

125 

1826 

806 

334 

852 

1874 

183 

351 

21S 

1922 

321 

8 

85 

1970 

148 

24 

812 

1779 

310 

348 

188 

1827 

137 

5 

4 

1875 

825 

21 

231 

1923 

152 

38 

97 

1971 

340 

55 

324 

1780 

141 

18 

150 

1828 

329 

85 

16 

1876 

166 

52 

243 

1924 

34i 

68 

109 

1972 

171 

85 

336 

1781 

883 

49 

162 

1829 

160 

65 

29 

1877 

34S 

82 

2.55 

1925 

175 

99 

122 

1973 

3 

116 

348 

1782 

164 

79 

174 

1830 

852 

96 

41 

1878 

179 

112 

207 

1926 

6 

129 

1.14 

1974 

104 

146 

0 

1783 

856 

109 

1S7 

1831 

168 

126 

53 

1879 

10 

143 

2H0 

1927 

198 

169 

1 46 

1975 

25 

176 

13 

1764 

187 

140 

199 

1832 

14 

156 

65 

1880 

202 

173 

292 

1928 

29 

190 

158 

1976 

217 

207 

25 

1785 

18 

170 

211 

1833 

206 

187 

78 

1881 

83 

203 

804 

1929 

221 

220 

171 

1977 

48 

237 

37 

1786 

210 

200 

228 

1834 

87 

217 

90 

1882 

225 

2.14 

810 

1930 

52 

261 

183 

1978 

240 

267 

49 

1787 

41 

231 

235 

1835 

229 

248 

102 

1883 

56 

204 

828 

1931 

241. 

281 

195 

1979 

71 

298 

61 

1768 

283 

261 

218 

1886 

60 

278 

114 

1884 

247 

295 

341 

1932 

75 

311 

207 

1980 

262 

328 

74 

1789 

64 

292 

200 

1837 

261 

308 

126 

1885 

70 

326 

853 

1933 

266 

842 

219 

1981 

94 

368 

86 

1790 

255 

882 

272 

1838 

88 

839 

139 

1886 

270 

355 

5 

1934 

9H 

12 

282 

1982 

285 

28 

98 

1791 

87 

852 

284 

1839 

274 

9 

151 

1887 

102 

26 

17 

1935 

289 

42 

244 

1983 

117 

59 

110 

1792 

278 

23 

297 

1840 

106 

89 

163 

1888 

293 

66 

80 

1936 

121 

78 

256 

1984 

808 

8,0 

128 

1798 

UO 

53 

809 

1841 

297 

70 

175 

1889 

12t 

86 

42 

1937 

812 

103 

268 

1985 

139 

120 

135 

1794 

800 

83 

821 

1842 

128 

100 

187 

1890 

316 

117 

54 

1988 

143 

133 

280 

1986 

.131 

150 

147 

1795 

132 

114 

838 

1848 

320 

130 

200 

1891 

147 

147 

60 

1939 

385 

161 

293 

1987 

102 

180 

169 

1796 

324 

144 

846 

1844 

151 

161 

212 

1892 

339 

177 

78 

1940 

166 

194 

805 

1988 

.154 

211 

171 

1797 

155 

174 

358 

1845 

848 

191 

224 

1893 

170 

201 

91 

1941 

358 

224 

317 

1989 

185 

241 

184 

1798 

347 

205 

10 

1846 

174 

221 

236 

1894 

2 

238 

103 

1942 

189 

2.'55 

329 

1990 

16 

271 

106 

1799 

178 

235 

22 

1847 

5 

232 

249 

1895 

193 

268 

114 

1943 

20 

285 

342 

1991 

208 

802 

208 

1600 

9 

265 

84 

1848 

197 

282 

201 

1896 

24 

299 

127 

1944 

2)2 

316 

354 

1992 

30 

832 

220 

1801 

201 

296 

47 

1849 

26 

812 

273 

1897 

216 

329 

140 

1945 

43 

846 

6 

1993 

231 

2 

288 

1802 

32 

820 

59 

1850 

220 

843 

285 

1898 

47 

8.59 

152 

1946 

235 

16 

18 

1994 

62 

33 

245 

1808 

224 

856 

71 

1851 

51 

18 

297 

1899 

239 

80 

164 

1947 

66 < 

1 46 

80 

1995 

2r>8 

63 

267 

1604 

66 

27 

88 

1852 

248 

48 

310 

1900 

70 

60 

176 

1948 

267 

77 

43 

1996 

85 

08 

269 

1805 

246 

67 

96 

1858 

74 

74 

822 

1901 

261 

90 

188 

1949 

89 

107 

55 

1997 

876 

124 

281 

1606 

78 

87 

108 

1854 

366 

104 

334 

1902 

93 

121 

201 

1950 

280 

1.17 

67 

1998 

108 

154 

294 

1607 

209 

118 

120 

1855 

97 

184 

846 

1908 

284 

161 

213 

1951 

112 

168 

79 

1999 

290 

184 

800 

1808 

lOl 

148 

182 

1856 

268 

165 

8I%9 

1904 

116 

181 

225 

1952 

302 

198 

02 

2000 

130 

215 

818 

1609 

292 

178 

144 

1857 

120 

195 

U. 

1905 

807 

212 

237 

1953 

184 

229 

lot 

8001 

322 

245 

880 

1610 

128 

209 

150 

1858 

811 

225 

23 

1906 

188 

242 

249 

1954 

826 

259 

115 

2002 

153 

276 

843 

1611 

315 

289 

169 

1859 

142 

256 

86 

1907 

830 

273 

262 

1955 

167 

289 

128 

2003 

845 

306 

865 

1612 

140 

270 

181 

1880 

334 

286 

47 

1908 

161 

808 

274 

1956 

849 

320 

140 

2004 

176 

836 

7 

1618 

888 

800 

198 

1861 

165 

817 

60 

1909 

853 

383 

286 

1957 

180 

850 

168 

2005 

8 

7 

19 

1614 

169 

•la 

206 

1862 

067 

847 

73 

t9XJ 

184 

4 

298 

1958 

a 

20 

165 
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TABLE V-B. 

GKdCKN'J’ltlC Pt,A(’RK OF Pl/ANRTS. 

Introductory Note. 

Table V-B is tbe second part of the Perpetual Planetary Almanac. It gives 
the actual geocentric places of each of the five planets Mars, Mercury, Jupiter, 
Venus and Saturn for every tenth day in the current cycle, which is three hundred 
and sixty-three years for Mars (A.D. 1637 to A.D. 1999), three hundred and fifty- 
five years for Mercury (A D. 1646 to A.D. 1999), three hundred and forty-four 
years for Jupiter (A.D. 1656 to A.D. 1999), two hundred and thirty-five years 
for Venus (A.D, 1766 to A.D. 1999), and three hundred and eighty three years 
for Saturn (A D. 1617 to A.D. 1999). The corresponding dates by the European 
calendar are given throughout and by means of these dates the tithi, nakshatra, 
solar month and day of month, and Muhammadan date can be found from the 
body of the Bphemoria. It has been shown in section iii of Chapter V of this 
work, pages 110, etc., that, given the actual movements of any planet for 
one cycle as above, its place at any moment on any day, past or future, can be 
ascertained very accuratelj’ with tlie help of Table V-A, or for very remote 
periods, with the help of the millennial cycles indicated in the explanatory 
note to Table V^-A. Actual examples will be found on pages 1 18, 119, 123, 124 
(section iii of Chapter V), showing how to use Tables V-A and V-B for the calcu- 
lation of ancient positions of planets, such as those recpiired for the Chinese Era 
rircd 2500 B.C., for Rama’s horoscope, and for the birth of Christ (according to 
Kepler), or of conjunctions of planets noticed in more modern times, o. g., the 
conjunction on 16th September, A.D, 1186. 

2. For the years A.D, 1617 to A.D. 1636 inclusive. Table V-B gives the posi- 
tions of Saturn alone, because the positions of the other planets in any of these 
years can be found from Table V-A which gives the corresponding year in the 
current cycle ; or they may bo found directly by applying a suitable cycle of 
recurrence. For instance, the successive positions of Mars in A. l>. 1620 were, by 
Table V-A, practically the same as his positions in A.D. 1983 (— A.D. 1620 -f- 363). 

For the years A.D. 1637 to 1644, Table V-B gives the positions of Mars and 
Saturn alone, and the position of any other planet can be found by applying a 
suitable cycle of recurrence. For instance, the successive positions of Jup’ter 
in A.D. 1640 were the same as those in A.D. 1984 ( = A,D. 1640 -)- 344). 

From A.D. 1656 to A.D. 1764, the Table V<-B gives the positions of all the 
planets except Venus because Venus’ cycle is two hundred anci thirty-five years 
and for any year before A.D. 1765 inclusive, Venus’ positions can be found from 
Table V-A. Thus Venus’ positions in A.D, 1700 were the same as her positions 
in A.D. 1935 (—A.D. 1 700 -f- 235), which are given in Table V-B. 

For the years A.D. 1765 to A.D. 1999, both inclusive. Table V-B gives the 
successive positions of all the five planets for every ten days in the year with the 
corresponding dates of the European calendar. 

3. In applying any cycle of recurrence to any planetary position recorded in 
this Table, care should be taken to see that the day of the Indian solar year is 
not varied. For instance, suppose we want to find the position of Mercury on 
Ist January 2500 B.C , we should first of all find oat what day of the Indian 
solar year corresponded to Ist January 2500 B.C. We know from the Eye- 
table, section k, that in 2501 B.C. the Indian solar year began on February 21 '09 : 
and from Eye-table, section q, that Ist January of 2500 B.C. was the 3u7th day 
reckoned from Ist Marcb, 2501 B.C., or the 336th day reckoned from 1st Febni- 
ary, 2501 B.C. (remembering that 2501 B.C. was a leap year). Reckoned from 
21st February the l*t January 2500 B.C. was therefore the 316th complete 
day (— 336 — 20). Now, to find the year in Table V-B when Mercury had 
the same successive positions as in 2600 B.C. (or A.D. minug 2499), we apply 
one ot the major cycles given at the beginning of Table V-A and proceed thus : 
4214 years mimiH 2499 = A.D. 17 J 6. Mercury, on Ist January 2500 B.C., 
had the same place as on the 316th complete day of the Indian solar year A.D. 
1715-16, i.e., by Table V-B) S218°. 
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4. It will not do in this case to take Mercury’s position on Ist January, 
A.D. 1716 according to Table V-B because thougli the successive positions of 
Mercury in 2501 B.C. were practically the same as his positions in A.D. 1715 l(i, 
still let January 2500 B.C. was a different day in the Indian solar year 2501 B.C. 
being then the 316th complete day, as we have seen, from what it was in A.D. 
1715-16, when, as we may see from 'I'able V-H, it was the 27Bth complete day. 

5. Table V-B gives the planetary positions for every tenth complete day in 
each Indian solar year. For intermediate days proportional parts should be 
taken. For instance, in the example last given, we required to know the place of 
Mercury on the 3l6th complete day of the Indian solar year A.D. 1715. 
Table V-B gives the following places : - - 

A.D. ]716-16*31()th complete day. Place of Mercury 3 1 2'3" 

„ 320th „ ‘ „ 328-2'’ 

Difference : 15'9'’ 

For 10 days Mercury’s place advances by 15-9" 

For 1 day „ „ l-.'iO" 

For () days ,, ,, 6x 1-59'’ 

= 9‘54° or O'S" nearly. 

We conclude that Mercury’s place for 316 complete days of Indian solar 
year A.D. 1715-16 was 812-3+9-6 == SSl -S". 

6. Table \^-B gives the places of planets on 0 day, on 10th complete day, on 
20th complete day, etc. The 0 day is always the day of commencement of the 
Indian solar year which is marked (1) in the head linos of the body of the Ej)hemeria 
for every year from A.D. 700 to A.D. 1950 by Arya as well as by SQrya Siddhanta ; 
(2j in Table II for every year from A.D. 0 to A.D. 2000 by Surya Siddhanta; 
and (3) for all Siddhantas in their respective Eye-tables, sections k and n. 

7. Taking again the last example, the 0 day of A.D. 1715 w-as by 'fable II or 
by “ Ephemoris, Vol. VII,” March 29 75. The 10th complete (lay would be 
March 39-75, i.e , April 8-75 ; the 20th complete day, April 18*75; and so on. 
The 316th complete day of A.D. 1715 was by Table V-B (vide entries against 
A.D. 1715), 2nd February 6-75 — February 8-75; whereas the 316th com- 
plete day of 2500 B.C. was January 109, because the year 2501 B.C, began on 
February 21 09 (see paragraph 3 mpra). We conclude that the position of 
Mercury on January 1-09, 2500 B.C. (i.e., at two hours after mean sunrise on 
Ist tlanuai-y 2500 B.C.) was the same as its position on February 7-75, i.e., at 
midnight between February 7 and February 8, A.D. 1716. The position was, as 
we have found already, 321-8“. 
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Oeooentrio Places of Mars, Meronryt Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, A D. 1765-A.I). 1999 < 
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UuHsia, the NEW BTYhE was mtrodeoed in A D 1582 by a bull of Pope Gregory XIII, by which the day following 4th October 1^2. was declared 
Ureal Britain and its dependenciea by an Act of Parliament in A.I). 1752 which declared the day following 2 September A.0. 1752 to be the 
work gives only English dates^ bnt the reader will remember that, e.g., a oontinental writer citing 15 October A.D. 1582 haa in view the day 
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Wan, A.1). xe37-AJ}. 1999 ; Marour j, A.D. 1645-A.D. 1999 ; Jupiter, AD. 1656-A.D.1999 ; 
Saturn, AD. 1617*<»AJ). 1999. 
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198*7 

199 8 

201*0 

202*2 

203 3 

204*3 

205 8 

206*2 

1631 

206 0 

207*6 

208*1 

208 3 

208 5 

208 5 

208 1 

207*8 

207 3 


8 25 

0 5 

0 16 

0 25 

N 4 

N 14 

N 24 

D 4 

I) 14 

D 24 


.la 3 

Ja 13 

Ja28 

F 2 

F 12 

P 22 

Mr 3 

Mr 13 Mr 2,3 

206 2 

207*6 

208 6 

209*7 

210*9 

2121 

213 3 

214 3 

2.^t> 5 

210 4 

1632 

217 2 

217*9 

218 7 

219*0 

219 4 

219*7 

21H*0 

219 5 

219 1 

S 24 

0 4 

0 14 

0 24 

V 8 

N 13 

N 28 

D 3 

1) 13 

D 23 


Ja 2 

Ja 12 

.Ta 22 

F 1 

P 11 

P 21 

Mr 3 

Mr 18 Mr 23 

216*4 

217*6 

218*6 

219*6 

220 9 

222*2 

228 4 

221 6 

225 0 

226*7 

1633 

227*6 

228 3 

229 2 

229*6 

230*1 

230*5 

23(»*1 

280 4 

280 4 

226*2 

227*2 

228*2 

229 3 

230 6 

231*7 

232 8 

23.i 9 

23.51 

230 2 

1634 

.237 2 

23H-2 

2.39 5 

289 S 

•240 5 

2412 

241 4 

211 6 

241*7 

2, SO* 4 

287 3 

238 2 

239 1 

240 2 

241*3 

242*5 

243 7 

214 9 

240*0 

1635 

217*1 

248*1 

249 2 

250*0 

250*9 

261*7 

2621 

252 5 

252 9 

8 26 

0 5 

0 15 

0 25 

N 4 

N 14 

N 24 

I) 4 

1) 14 

D 24 


Ja 3 

Ja 13 

Ja23 

P 2 

F 12 

F 22 

Mr 8 

Mr 18 

Mr 23 

246*7 

247*6 

248*3 

249 0 

250*1 

261*2 

252 3 

253 5 

254 7 

255 8 

1636 

266 9 

25S 0 

259 1 

260 1 

261*0 

2h2*0 

262 5 

263*1 

263*7 

8 24 

0 1 

0 14 

0 24 

N 3 

N 13 

N 23 

D 3 

I) 13 

D 23 


Ja 2 

Ja 12 

Ja22 

P 1 

P 11 

F 21 

Mr 8 

Mr 18 Mr 28 

2671 

257*8 

258 4 

2591 

200*1 

201 1 

202 1 

203 3 

264 5 

2060 

1637 

2068 

268*0 

2091 

270 1 

271 1 

272 2 

273 0 

273*7 

274*4 


















Mr 3 

Mr 13 Mr 28 

141*0 

147*2 

163*4 

169 4 

165 6 

1710 

177*5 

183 3 

189*3 

195 0 

1638 

200 8 

200 2 

211 r. 

210 9 

221*9 

226 8 

231 2 

286*2 

288*9 

268*0 

26S 5 

2690 

2H9*.5 

270 4 

271 8 

272 2 

278*3 

274 3 

276 4 


276*6 

277*8 

278 9 

280 0 

2H1-2 

282 3 

288 2 

284 1 

205-(; 

260*6 

272*9 

279 4 

286 3 

29.V8 

300 2 

307*4 

3U*5 

321 7 

828 9 

1639 

330 1 

848 4 

360*5 

357*3 

4 6 

11 6 

18 7 

25.5 

32'4 

279*3 

279*6 

279*8 

280 2 

281*0 

281 9 

282*5 

283*0 

284 7 

28.5*7 


286*9 

288*1 

289 4 

290 0 

291 8 

292*9 

298 9 

294*9 

295 8 

B 25 

0 6 

0 16 

0 25 

N 4 

N 14 

N 24 

n 4 

n 14 

D 24 


Ja 3 

Jal3 

Ja23 

F 2 

F 12 

P 22 

Mr 3 Mr 18 Mr 93 

153*2 

159*6 

165*9 

17*2*1 

178*5 

184*8 

191 1 

197 5 

203*9 

2101 

1640 

216*6 

222 9 

229 2 

2857 

242 0 

248 2 

254 6 

260 8 

207-0 

291*1 

291 2 

291*3 

291 3 

2919 

292*6 

293*2 

294 2 

295 2 

296 1 


297 3 

298*6 

299 6 

300 8 

302*0 

803 .3 

304 4 

805 5 

«06-7 

8 24 

0 4 

014 

0 24 

N3 

\ 13 

N 23 

B3 

D 13 

1) 23 


Ja 2 

.In 12 

Jr 22 

F 1 

p n 

F 21 

Mr .3 Mr 13 Mr 28 

306*8 

309*3 

313*1 

.317*2 

322 1 

.327 .3 

382*0 

338 4 

.344 3 

,360* t 

1641 

8566 

2 9 

91 

15-.’) 

217 

28 2 

84 5 

41*0 

47 8 

803 7 

803*6 

303*8 

3081 

30.S 6 

303 8 

304*3 

306 2 

300*1 

800, 9 


308*0 

309 1 

810*8 

3116 

312 9 

3J4L 

816 4 

810*6 

317-7 

165*3 

171*7 

17^2 

184*9 

191*4 

198*1 

2040 

211*3 

218 1 

224*9 

1642 

2318 

238*8 

245 0 

252*7 

269*6 

260 7 

273 9 

281*0 

288*1 

816*4 

8161 

8167 

315 3 

315 5 

316 7 

316 0 

8106 

317 3 

318*0 


319 1 

820*2 

321*2 

322*4 

323 0 

324 9 

820*2 

.327*5 

828*8 

28*7 

21*6 

191 

16*1 

147 

136 

13*3 

144 

10 0 

19 4 

1643 

22*5 

26-7 

318 

36*7 

40 9 

40*1 

515 

57*1 

62*0 

,329*9 

329*4 

328*9 

328*8 

328 3 

328*2 

828 2 

328*7 

829*2 

829 7 


880 7 

.331*7 

.332 0 

333*8 

885*0 

886 2 

887*6 

338 8 

840*1 

8 25 

06 

0 16 

0 25 

N4 

N 14 

N24 

D4 

D14 

D 24 


Ja 8 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 3 Mr 18 Mr 23 

177 7 

184*2 

190 8 

107*0 

204*4 

211-3 

218 2 

225*3 

232*4 

289 0 

1644 

246 8 

2541 

2614 

268*8 

276*3 

283*8 

2914 

299*0 

300*8 

344*1 

848 4 

842 7 

841*9 

8416 

841*3 

341*1 

84V4 

.341*7 

312 0 


342*7 

343*5 

844 3 

346*4 

846*5 

817 7 

349 0 

850*3 

361 0 

8 24 

04 

0 H 

0 24 

N 8 

N 13 

N 23 

D3 

D 13 

D23 


.T«i 2 

J» 12 

Ja22 

P 1 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 28 

691 

78 0 

76*7 

77*4 

78*4 

77*7 

76 9 

72*8 

69 8 

66 7 

1645 

68*3 

619 

618 

62*9 

649 

08*0 

714 

76*6 

79*8 

858*8 

358*0 

857*2 

366*3 

355*8 

855 3 

3548 

354*8 

364*9 

3649 


855 5 

866*1 

860*7 

357*7 

868*7 

869*8 

10 

2*2 

8-5 

190 4 

197*2 

201*1 

211 1 

218 1 

225*3 

2325 

239*8 

247 2 

264 7 

1646 

2621 

269*6 

277 3 

2851 

292*8 

300 7 

308 5 

816*8 

321*2 

198*3 

198*4 

190 9 

187*8 

194*7 

207*0 

222 7 

240 0 

257 4 

2741 


289 6 

300*6 

304*9 

299*1 

298 4 

297 .3 

808*4 

324 3 

841*9 

13*8 

130 

12*2 

''113 

10 6 

99 

0*2 

90 

8*7 

84 


88 

92 

96 

10 4 

11 2 

12*0 

13 2 

14 4 

16*6 

92*4 

97*4 

1021 

106*6 

110*0 

113*0 

115*4 

116*4 

116*7 

116 5 

1647 

113*1 

109*8 

1058 

102*2 

994 

97 9 

97*7 

98*8 

1010 

177*0 

179*8 

170 2 

187*6 

202*5 

219 0 

286 8 

253 9 

269 6 

282*1 


288 0 

284*5 

277*6 

278*0 

288 0 

302*6 

830*0 

338*8 

356*9 

290 

28*2 

27*5 

20*8 

26*9 

251 

243 

2S*8 

23 2 

22 7 


22*8 

22*8 

22*9 

23-0 

24*3 

24 9 

25 9 

27*0 

280 

B 25 

0 6 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

D U 


Ja 3 

Jal3 

Ja23 

P 2 

P 12 

F 22 

Mr .3 

Mr 1.3 Mr 2» 

204 7 

210*8 

2180 

225*0 

232*3 

239 7 

247*1 

254*7 

262*3 

2701 

1648 

278*7 

285*6 

293*4 

8018 

309 2 

8170 

326*0 

332 8 

840*6 

1678 

168*0 

182*6 

198*9 

216 8 

283*4 

2496 

203*0 

2709 

2697 


262-3 

260*0 

208 2 

281 7 

298 2 

310 3 

.384 6 

352*7 

8*8 

44*2 

43*6 

43*0 

42*3 

414 

40*6 

89*7 

89*0 

88*3 

87*6 


87 4 

37 2 

87*0 

.37 3 

87 7 

380 

88*0 

89-8 

40*7 


Hag. P* Ptal. U. Phal Hnata. OhH. Svatf. Yiia. Anar. .Tjaah. Mala. P Ash. U, Aah. Srar. Ban. Satab P. Bhad IT. Bhad BoTati. 
133*S 14B'7 180*0 173 3 186*7 200*0 218 3 226*7 240 0 258 8 266*7 280 0 293*8 306*7 320*0 838*8 846*7 8(M)0 

from tke citations of the same daye In English writers for the following reason. In all oonntriaa in EfU*o|M}, except the British Isles and 
to be the 15th October 1582. ten days being dropped, and A.B. 1700 was declared to be not a leap year. Similar ohanges were iutrodnoed into 
14th September A.B. 1752, eleven days being dropped. In either case there was no interraption on the week-day reokoning. The present 
which in England was still called the 6 Ooiobor 1682, following the old style. 

90-a 
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TABLE V-B— CrKOltKNTKIC PLAOEH OP PLANETS 


TJJUUi 


CK»oceutrio Places of Kars^ Morciiry^ Juintor, Venus and Saturn fbr are^ tenth dAf of current oyide. 

Venus, A D, 1765-A.D. 1909; 


Day of 1.8 Y 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

IM 

150 

160 

170 

Ehr: date . 

.. Mr 28 

Ap 7 

Apl7 

Ap27 

My 7 

Mv 17 My 87 

.re6 

.Iel6 

.Ie26 

.11 6 

.11 10 

.11 20 

Au 5 An 16 Au 25 

B 4 

B 14 

1648 Mars 

.. 84P7 

352 6 

01 

67 

15 2 

22 6 

300 

37*1 

444 

518 

58 2 

6t*9 

716 

781 

847 

909 

97*1 

102*9 

M«ro, 

.. 16 2 

26*4 

27 2 

20*3 

17 0 

25 0 

898 

56 2 

74*5 

93 2 

1114 

128*2 

142*1 

149 8 

147*9 

1408 

139*7 

147*8 

Sat. 

.. 41 4 

42 7 

410 

46*2 

465 

47*8 

49 2 

50*6 

51*8 

531 

54 8 

55 4 

56*6 

67*2 

67'9 

58*6 

68*8 

58*9 

J649 Mars 

.. 129 4 

180 0 

1318 

134 2 

137*6 

141 5 

U6 9 

160 7 

155 9 

1018 

167*1 

1729 

179*0 

185 3 

1917 

1988 

205*1 

211*8 

Merc. 

88 

30 

858 2 

4*0 

10 8 

33 3 

51*6 

70*6 

89*6 

1066 

121*6 

181*8 

1316 

1249 

1217 

128 8 

141*6 

167*6 

Sat. 

. 54 8 

56*5 

56*7 

57 8 

591 

60*4 

61*7 

631 

04 4 

65 8 

67*1 

68*3 

60 5 

70*4 

71*8 

72*3 

727 

78*1 

1650 Mam 

0 3 

81 

15*0 

22 9 

80*2 

37*3 

44 6 

616 

68*5 

65 4 

721 

78*7 

854 

01*8 

98*4 

104*0 

110*8 

117*1 

Merc. 

.. 8400 

342 7 

85.5 J 

10*7 

28 7 

47 5 

60 6 

84*6 

1002 

111 7 

114 6 

108 5 

108 7 

108*2 

1211 

180*5 

158 8 

171*6 

Sat. 

. 67 6 

68 5 

69 5 

705 

717 

73 0 

74*2 

74 6 

76*9 

76 2 

79*5 

80 8 

82*2 

88*8 

844 

86 5 

86*2 

80*9 

Eng. date 

. Ml 29 

Ap8 Apl8 

Ap 28 My 8 

My 18 My 38 

Je 7 

Je 17 

.le27 

J1 7 

J1 17 

.11 27 

Au 0 

Au 10 Au26 

S 5 

B 15 

1651 Mars 

170 8 

167 6 

106 7 

164 6 

104 8 

160 3 

168 1) 

172 2 

1701 

180 0 

185 6 

191*0 

198*8 

202 7 

208 9 

216*3 

222 0 

228*9 

Merc. 

. 833*4 

348 6 

01 

23 0 

440 

02 3 

78 0 

913 

96 4 

91 9 

86*8 

88 7 

100*1 

1158 

182*0 

160*0 

168.3 

184*7 

But 

. 812 

82 0 

82 7 

88 4 

84*6 

856 

80*8 

88*1 

895 

90 8 

92*1 

93 4 

94*8 

960 

97 2 

98-4 

998 

100*2 

Eng date 

. Mr 28 

Ap7 Apl7 

Ap27 

My 7 My 17 My 27 

Je 6 

.Th 16 

Je 26 

.116 

.11 16 

Jl 26 

Au 5 Au 16 

An 26 

S 4 

S14 

1653 MiiTS 

165 

22 7 

30 0 

37*1 

441 

612 

68 0 

64*9 

717 

78 3 

86*1 

91*7 

98*0 

104-0 

111*0 

117*4 

1237 

1297 

Merc 

843 6 

2 1 

20*9 

89 4 

665 

70 2 

771 

74 9 

67*7 

68 7 

78 4 

98 7 

110 9 

127*1 

1471 

104-2 

179 2 

189*8 

Bat. 

94 8 

95 3 

95 8 

96 8 

97 3 

0H3 

99 2 

100*4 

1010 

102 9 

1043 

105 0 

1009 

108 2 

109*4 

110 7 

111*7 

112*8 

165H Mars 

224 2 

224 2 

222 8 

220 7 

2)78 

214 7 

212 6 

2111 

211*8 

2:23 

2146 

2180 

222*0 

220 7 

2818 

287*5 

2485 

249 8 

Merc. 

. 35S 3 

15*8 

83 9 

48*6 

67 8 

.*>7 0 

49 8 

48 3 

67 5 

72 0 

88 9 

1071 

125 6 

14.3 1 

169*0 

171*4 

170*6 

172*8 

Sat. 

.. 108 6 

108 8 

109 0 

109 8 

1101 

1108 

111 5 

112 6 

1187 

1149 

110*2 

117 5 

118 7 

1‘iOO 

121*8 

122*7 

123 8 

1249 

1654 Mara 

30 3 

37 4 

441 

60*9 

67 7 

64 5 

712 

77 8 

842 

90*9 

97 i 

108 9 

110*3 

110 7 

1231 

129-4 

185*7 

142*1 

More. 

. 117 

27 2 

37 4 

88 8 

818 

28 8 

30*2 

49 8 

66 6 

84 6 

108 2 

1215 

1.38*2 

152 0 

158 0 

167 7 

1600 

149*0 

Sat 

.. 122 5 

122 4 

122.3 

122 3 

122 8 

123 4 

123 9 

1248 

1267 

126 7 

1279 

1291 

180*4 

181 7 

188*0 

184 2 

185*4 

136*8 

Eng. date. 

. Mr 29 

Ap 8 Ap 18 

A]»28 

My 8 

My IH My 28 

,le 7 

.le 17 

Je27 

.117 

.1117 

Jl 27 

Au0 

Au 10 

Au 20 

S6 

S 15 

1655 Mam 

... 259*9 

206*1 

269 8 

2741 

278*0 

281*1 

283 2 

284*8 

2861 

284 0 

281*8 

279*3 

274*2 

276*7 

276*4 

277*0 

279 4 

283*0 

More. 

163 

19 9 

13 8 

9 1 

14 3 

27 4 

43 8 

0*21 

811 

99*6 

116*8 

181*5 

1412 

142 0 

1.34 8 

1815 

138*2 

161*8 

Bat 

. 136 3 

186 0 

1357 

135 5 

186*7 

I86 0 

186 3 

1371 

187*9 

138*6 

1.39 6 

140 7 

141*9 

1431 

144 8 

145-6 

140*9 

148*2 

Eog. date 

.. Mr 38 

Ap 7 Ap 17 

Ap27 

Mv 7 My 17 

My 27 

Je6 

Je 16 

Je 26 

J1 6 

Jl 16 

Jl 26 

Au 6 

Au 16 

A u 25 

S 4 

814 

ltt56 Mart 

... 450 

51*5 

68*0 

64*0 

7J*1 

77 6 

88*9 

902 

90 8 

108*1 

109*5 

1167 

1221 

128*5 

184 9 

1414 

147*0 

154*1 

Merc 

366*6 

,350*4 

858 5 

5 4 

211 

89 1 

581 

70 8 

94 7 

1104 

128 8 

124 9 

119*1 

1140 

118 0 

1806 

146*1 

168*8 

.jap 

17 0 

19 6 

22*0 

24 4 

20 6 

29 0 

313 

88 8 

36*0 

87 8 

89 9 

41*6 

430 

44*4 

45 .3 

461 

46*4 

466 

Sat 

. . 1600 

1495 

149*0 

148 4 

148 1 

148 5 

148 5 

1491 

149 7 

1501 

1.51 1 

1620 

153 0 

1542 

155 4 

1566 

157*9 

159*2 

1667 Mart 

.. 283 9 

290 8 

297 4 

304*3 

310*9 

317 4 

823 7 

3298 

8.3.", 7 

341 3 

840 3 

8.50 0 

8641 

856*8 

36S*3 

8.58 5 

337 2 

854*8 

Mere 

338*9 

8484 

358 6 

10 4 

85*2 

54 2 

72 6 

891 

1019 

107 0 

102 5 

06 6 

98*0 

1101 

126 0 

142 2 

1600 

177*6 

Jup. 

... 44 9 

471 

49 2 

51*2 

58 2 

652 

68 2 

60*5 

02 0 

65 2 

07 5 

69 8 

71*8 

73 5 

75 2 

70*9 

78*8 

79*8 

Sat 

163 4 

162*7 

162 0 

1014 

161 1 

160*9 

160*7 

1610 

161 3 

1016 

162 4 

168*2 

164*0 

1651 

1662 

167*8 

108*6 

109*7 

Eng. date 

Mr 29 

Ap 8 Ap 18 

Ap 28 

My 8 

My 18 

My 28 

Je7 

Jel7 

Je27 

J17 

Jl 17 

Jl 27 

Au 0 

Au 10 

An 26 

S 5 

S16 

1658 Mars 

59 7 

65 9 

719 

78 0 

841 

90 8 

966 

102*7 

108 9 

1152 

121*6 

127*8 

134*1 

140*4 

1468 

158*2 

169 7 

166*2 

Merc. 

336*9 

853 0 

12 4 

812 

498 

00 8 

806 

88 2 

86 6 

78*6 

79*8 

89*0 

102 9 

120*7 

188*8 

156*6 

173*0 

188*7 

.lup 

73*8 

74 5 

76 4 

78 0 

80 0 

82*1 

84*0 

862 

88 6 

90 9 

931 

95*6 

97*7 

100 0 

102 0 

104*3 

1001 

107*9 

Sst 

176 4 

175 0 

1749 

1741 

178*7 

173*8 

172 9 

1780 

1781 

173*1 

1786 

174*2 

1749 

176*8 

176*8 

177 8 

179 0 

180*2 

1650 Mars 

808’5 

3110 

8186 

820 0 

888 0 

340 9 

848 4 

8563 

2*4 

9 3 

1.5*9 

22 2 

28*5 

84 3 

89*9 

44-9 

40*8 

58*3 

Merc. 

... 349 6 

s*r> 

27 0 

44 8 

591 

08*3 

082 

60 9 

59*6 

67*7 

81 9 

9.S*H 

1169 

185*2 

162*6 

168 3 

180*7 

185*0 

Jnp 

, 108*1 

10.*1 7 

J04 8 

106 3 

106 7 

107 9 

100 B 

1118 

1187 

1158 

118 0 

119*0 

1221 

124*6 

126-5 

128 8 

181*2 

1880 

Sat. 

189 0 

188*3 

187*4 

180 6 

186*1 

186 0 

1860 

184*9 

184*8 

184*5 

184*9 

185*3 

185 0 

186*8 

187*4 

188-8 

189*4 

100*5 

Eng. dat.e 

. . Mr 28 

Ap 7 Ap 17 

Ap27 

My 7 My 17 

My 27 

.jo 6 

J 0 I 6 

J(‘ 26 

.TI6 

Jl 16 

Jl 20 

Au 6 

Au 15 

An 25 

S 4 

814 

iHflO Mars 

... 76*6 

HU 9 

80*4 

921 

97*8 

103 6 

109 6 

115 5 

121*4 

127*6 

138*7 

189 9 

1468 

15*2*6 

1589 

165 6 

172*0 

178*6 

Merc. 

45 

22 1 

37 5 

47 9 

49*9 

42 9 

39*6 

46*2 

60*1 

76*6 

94*8 

113 4 

131*4 

147 9 

101*7 

168*0 

167*4 

100-0 

.lap 

1350 

18P5 

134*2 

184*4 

184*6 

185 4 

136*6 

137*6 

189*0 

1400 

142 4 

144*4 

1404 

148*5 

160*0 

152*8 

165*0 

157*2 

Sat 

.. 2014 

200 6 

1998 

199 1 

198 4 

197*7 

197*1 

1968 

l9fV4 

190 0 

196*2 

190*4 

196*7 

197*4 

198*1 

198*7 

199*7 

200*7 

1661 Mai't 

321 6 

3293 

837 1 

344*8 

8528 

8598 

74 

147 

219 

28 9 

80*0 

427 

49*5 

560 

62*1 

682 

78*9 

79*4 

Meio. 

. 162 

271 

30 7 

24 4 

201 

25 3 

87*7 

64*1 

72*2 

91*0 

109*6 

1207 

141*0 

150*0 

161*5 

144’0 

141*8 

1481 

,)up 

.. 168*7 

167 3 

166*4 

165*6 

164 0 

164*6 

104*4 

1640 

166 0 

166 4 

167*6 

169*1 

170*6 

172*4 

174*8 

170*4 

178 4 

1806 

Sat. 

.. 218*6 

212*8 

212*1 

211*3 

210*5 

209*7 

209*0 

208*5 

208*1 

207*6 

2076 

207*5 

207*6 

208*0 

208 5 

209*0 

209*9 

210*8 

Eng. date 

.. Mr 29 

Ap 8 Ap 18 

Ap28 

My 8 My 18 

My 28 

,Ie7 

Je 17 

Je 27 

J17 

Jl 17 

Jl 27 

Au 6 Au 10 An 26 

S 5 

616 

1662 Mart 

94*0 

98*0 

102*6 

107*3 

112*5 

117*7 

128*8 

128 7 

184*6 

140*7 

1406 

162*8 

159*1 

1658 

171*7 

178*8 

186*1 

191 *y 

Merc. 

117 

8*6 

1*4 

4*5 

16*9 

31*0 

496 

68*3 

876 

104*2 

120*7 

182*8 

185*1 

129*1 

124*0 

128*7 

140*4 

156*6 

•lop. 

... 202 7 

201*6 

200*6 

1988 

107*7 

190*7 

195*5 

196 0 

1947 

1947 

195*0 

196*6 

196*5 

1976 

109*3 

200*7 

202*4 

204'4 

Sat 

.. 226 1 

224 5 

228*9 

228 3 

222*6 

221*7 

221*0 

220*8 

219*7 

219*0 

218*8 

218*6 

2186 

218*8 

2191 

219*4 

220*1 

220*9 

1668 Mart 

888*4 

8461 

853*0 

1*6 

92 

106 

23*9 

812 

88*4 

45*6 

62*2 

69*0 

06*9 

72*8 

78*7 

84*9 

91*2 

97*2 

Mero. 

.. 843*4 

3440 

3640 

9*0 

26*7 

45*6 

64*6 

829 

99*8 

112*0 

1176 

1183 

106*7 

109 0 

120*0 

184*8 

16V8 

169*5 

Jnp. , 

... 236*3 

285*5 

2848 

234*1 

282 8 

280 8 

230*1 

2884 

227*6 

220*8 

225*3 

225*6 

225*0 

226*0 

226*6 

227*4 

228*7 

280*1 

Sat. . 

... 236 6 

286*8 

2861 

286*1 

2848 

283*5 

2828 

282*1 

2814 

280*6 

280*2 

229*8 

229*4 

229*6 

8298 

229*9 

2805 

281*1 

Moth. Yrth. Mith. Kat. 

Sim. 

Kan. 

Tal. 

Vnoh. Dhan. 

Mak. Kata. 

Min. At?a. Bhar. Krit B.ohi. Mrig. Ardh Punar. 

Path. 

AtlM. 

80 60 

90 120 

150 

180 

210 

240 

270 

800 

880 

360 

18*8 

20-7 

40*0 

588 

60‘7 

8U'0 

988 

106‘6 

IKH) 



TABLE V-B.— GEOOENTRff! PLACES (IP PLANETS 


:{85 
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Xms, A.D. 1687-A.D. 1909 1 Heroary, A.S. 164S>A.I>. 1999 , Tnpiter, A.0. 1686-AD. 1009 , 
Aatnm, A.D. 1617— A.D. 1990— co«t. 


180 

190 

aoo 

210 

220 

200 

240 

250 

260 

270 


280 

290 

300 

310 

320 

330 

340 

350 

300 

8 24 

0 4 

(J 14 

0 24 

N 8 

N 18 

N 28 

D 8 

D 18 

I) 2.3 


Ju 2 

.la 12 

Ja22 

FI 

F 11 

F2l 

M) 3 

Mr 18 

Mr 23 

108'9 

114*7 

1201 

125*3 

130*2 

134 9 

139*0 

1 42 6 

1467 

147 7 

1649 

148 9 

U8 7 

147 3 

144*8 

140*9 

137 5 

134-0 

131 0 

129 9 

1621 

178*8 

195*8 

212*9 

229*5 

248*9 

268 4 

2549 

248*8 

244 1 


249*0 

201*4 

277 1 

294*6 

312 8 

830*6 

347*1. 

1*0 

8*7 

62*0 

68 0 

68*3 

678 

670 

562 

55*4 

64*6 

63*8 

63*0 


52 0 

62*1 

516 

517 

51*8 

51 8 

52*6 

68*2 

53 9 

218‘6 

226*9 

238*1 

240*4 

247*8 

255*4 

263*0 

270 7 

278-5 

280 2 

1650 

294*1 

302 0 

309*9 

317*0 

32r)-.S 

338 4 

341*2 

348*7 

356*0 

174*7 

192*3 

209 4 

2214 

235 9 

289 5 

286*2 

228*6 

231 I 

2416 


266*8 

278*1 

291*1 

308*8 

325*8 

839*0 

349 2 

849*8 

342-2 

76*6 

73*5 

788 

73*2 

72 5 

71*8 

718 

70 4 

69 5 

08*7 


6S() 

67 3 

00*5 

00 3 

601 

00*0 

66*4 

06 7 

07 2 

123*1 

129*0 

184*8 

141*5 

146*1 

1515 

156*8 

161 4 

lfifi-3 

170*7 

1651 

174*1 

177 8 

180 4 

181*8 

182*6 

181*9 

179*8 

170*4 

172 5 

189‘1 

204*8 

217*7 

223 0 

221*8 

213*8 

218-4 

221*3 

280 2 

262*3 


269*8 

287*0 

304*6 

319 6 

829 7 

382*1 

825*8 

821*1 

326*3 

27*6 

87*7 

87*8 

87 9 

87 5 

87*1 

86 6 

85*8 

85*0 

84 3 


h8*5 

82*7 

818 

81*4 

81 0 

80*6 

80*6 

80*0 

80*7 

B 25 

0 5 

0 15 

0 25 

N4 

N 14 

N24 

D 1 

1) 14 

I) 2 4 


Ja3 

.)h 18 

Ja 28 

F2 

F 12 

K 22 

Mr 8 

Ml 13 

Mr *28 

285 9 

242 9 

260*2 

257*4 

265*9 

272*4 

280HJ 

287*8 

295-5 

803 2 

1652 

311*0 

3187 

326 3 

331 1 

8419 

349 8 

.350 8 

U 

110 

1088 

207*4 

207*5 

1098 

197*0 

203*4 

216 4 

2821 

249-1 

260 7 


283*6 

299*0 

.310-6 

814 7 

309*5 

.303 4 

mfo 

318 8 

.384 8 

201*5 

101*5 

101-8 

102*2 

102 0 

1019 

101*8 

101-1 

100*4 

99 7 


98 8 

97*9 

971 

90*5 

96 9 

95 2 

95*0 

94*8 

94*7 

8 24 

0 4 

0 14 

0 21 

N8 

N 13 

N 28 

D 3 

IJ 13 

D 23 


Ja 2 

Ja 12 

Ja 22 

F 1 

F 11 

F21 

Mr 8 

Mr 13 

Mr 23 

18r.‘() 

142*0 

148 2 

1541 

160*1 

165*9 

1718 

177*5 

183*1 

188*7 

1653 

194 0 

198 9 

203*9 

208 4 

212 6 

210*6 

2198 

222*2 

228*8 

192 0 

I8G*4 

181*1 

184*9 

196*8 

211*8 

2281 

m 0 

263-1 

278*9 


291-4 

297*5 

294 3 

287 1 

288 0 

297 9 

312 5 

830-0 

348 3 

118 3 

114*4 

116*1 

115*8 

115*9 

116*0 

116-0 

115-4 

115 1 

1U6 


113*8 

1130 

112*8 

111*.') 

U0*7 

109*^1 

109 .5 

109 1 

108*6 

266*4 

263*1 

270*1 

277 1 

2RU 

291*8 

2991 

3006 

313 9 

8214 

1654 

328*8 

380*2 

848 6 

850*9 

358 1 

5 4 

12*4 

19 6 

‘20-0 

166*6 

167*2 

177 3 

191*5 

208 0 

225 4 

242-5 

258-8 

2721 

280 2 


279 4 

2717 

209*9 

278 0 

2916 

808*0 

8261 

3U*7 

2 8 

126*1 

126*9 

127 7 

128*6 

129 0 

129 3 

129-7 

129*5 

129 3 

129 0 


128 8 

127*0 

127*0 

126 2 

1 25*6 

124*7 

1241 

123*5 

122-9 

148*8 

154*7 

160*8 

166*1 

173*3 

179*6 

185-8 

1919 

198*0 

2043 

1655 

210*4 

210*6 

222 7 

228*0 

2846 

240 5 

210*1 

251 8 

267 2 

167 7 

171*5 

187 6 

205 0 

222 3 

238 6 

253*1 

263*0 

264 0 

257*2 


253*3 

258-8 

270*9 

286 5 

3040 

322*6 

840 1 

8,57*4 

n*5 

187 9 

188*9 

13y*{) 

140*9 

141*6 

142 2 

142*6 

!42*li 

1427 

1427 


142*2 

1417 

14) *2 

140*5 

1.89*6 

138*8 

187*1 

187*4 

130-4 

8 26 

05 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

1) 14 

D24 


.la 3 

Ja 18 

Ja 28 

F2 

F12 

F22 

Mr 3 

Mr 13 

Mr 23 

287*2 

292 0 

297*1) 

303*1 

309*2 

816*4 

821-7 

828*5 

835-0 

341*5 

1656 

348 2 

354*9 

15 

8 3 

160 

215 

28-2 

84*8 

41*4 

167*1 

184 2 

201*0 

218*5 

288 7 

244*8 

248*7 

248 0 

237*4 

240*0 


•251*0 

200*9 

282 9 

3(KV8 

818-6 

3,36*8 

850*2 

359 8 

0*0 

149*4 

150 6 

161*8 

152*7 

153*4 

154*1 

154*9 

155 2 

155 4 

155 7 


155*4 

155*1 

154*9 

154*2 

153 5 

152 7 

152*0 

161*2 

150*4 

B 24 

04 

0 U 

0 24 

N3 

N 13 

N 23 

D3 

D 18 

D 23 


Ja2 

Ja 12 

Ja 22 

F 1 

Fll 

F21 

Mr 3 

Ml 18 

Ml 23 

1«0*6 

1(56*9 

173 5 

179 7 

186*2 

192*9 

109 5 

205*9 

2126 

219*1 

1657 

225*8 

2.32*7 

280 4 

2400 

252*8 

259*0 

206 5 

273 5 

280*4 

1807 

198*3 

214*0 

226*6 

233 1 

2305 

222-8 

222 6 

2315 

245*5 


201*8 

2797 

297 2 

311*3 

329*2 

339*« 

842 4 

885*9 

831-8 

46*1 

45*6 

44*6 

48*4 

42*0 

40*1 

39*4 

38*0 

371 

80*8 


30 0 

35 8 

,36*1 

80 9 

87*9 

88 8 

408 

42*0 

48*0 

160*4 

101*6 

162 6 

ms 

1647 

165*6 

160 6 

166*9 

167*4 

167'9 


107*8 

167 8 

107 7 

167*1 

160*6 

1661 

166 3 

164 5 

163 7 

868*2 

849 9 

848*7 

848*5 

849*7 

8517 

8545 

36H1 

2V 

0*6 

1658 

11*3 

16*5 

21*9 

27*4 

32*9 

.*;8*K 

44 8 

60*6 

50 5 

194*2 

208*0 

216*7 

216*1 

208 8 

205 4 

212*9 

226 5 

241*2 

258*6 


276*0 

293*2 

308*7 

320*4 

324*9 

319*6 

8140 

310-8 

328*0 

80*3 

806 

810 

80 7 

80 4 

79 5 

784 

77 2 

70 0 

74*6 


73 3 

72*3 

714 

70 7 

70*7 

70 5 

70*9 

71*7 

72 5 

171*0 

172*2 

178*4 

174 6 

176*6 

176*6 

1770 

178*2 

178*8 

179 6 


J79 8 

IHO'O 

1801 

179 7 

179*8 

179*0 

178*2 

177 4 

170 8 

8 25 

05 

0 15 

0 25 

N 4 

x\ 14 

N21 

D4 

1) U 

D 24 


JaS 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 

Mr U Mr 24 

172*6 

179*8 

laefo 

me 

199 8 

2061 

2129 

219*7 

2269 

283*8 

1659 

240*8 

248*1 

266*2 

202*5 

269 7 

277*8 

284 7 

2921 

299 8 

199*0 

201*5 

1961 

190*8 

194*6 

206*8 

220*6 

2377 

266*1 

272*4 


288*2 

801*0 

307*2 

803 8 

290*8 

297*9 

,307 9 

322-6 

389 9 

109*4 

110*9 

111*9 

112 9 

118*4 

113 8 

1187 

113 3 

112 6 

m*6 


1105 

109*0 

U7*8 

106*7 

105*8 

1()4*8 

103 7 

103 4 

103*2 

1K1*8 

182*6 

183 7 

1850 

186*1 

187*2 

188 8 

189*1 

189 9 

1007 


192 1 

191*4 

190*8 

19]*6 

191 4 

191*8 

190 7 

1901 

189*5 


















Mr 8 Mr 13 

Mr 23 

66*3 

58*4 

59*5 

50*1 

57*5 

64*7 

61-7 

48-6 

46*2 

451 

1660 

15*0 

40*2 

484 

61*2 

54*7 

58*5 

03*1 

67*8 

72*8 

184*8 

174 8 

176*8 

186*5 

200 7 

217*8 

234*5 

261*8 

268-9 

281*6 


289*6 

288*7 

281*4 

279*4 

287*4 

801 1 

317*8 

330*1 

854*5 

186*0 

187*0 

1890 

140 3 

1417 

U8I 

143 9 

1414 

144*8 

144*7 


141*8 

U.S*8 

142-9 

141*8 

140-3 

139*3 

187*7 

186*0 

185 7 

1910 

192*8 

1940 

196*1 

196*8 

197 3 

198 6 

199*4 

200*4 

201*4 


201*9 

202*4 

203 0 

2030 

208*1 

203 2 

202*7 

202*2 

201-7 

S24 

04 

0 14 

0 24 

N8 

N13 

N28 

D3 

1) 13 

1)28 


Ja2 

Jal2 

Ja 22 

FI 

F 11 

F2l 

Mr 3 

Mr 18 Mr2J 

185*2 

191*9 

198*8 

205 7 

212*8 

219*8 

226 7 

284*0 

241-8 

248*7 

1661 

250*0 

208‘4 

271*0 

278 6 

280*4 

294*1 

801*9 

80l»*7 

.3174 

168*6 

166*6 

1808 

1968 

214*1 

281*4 

247*9 

262*3 

272-0 

278*4 


260*7 

262-0 

267*0 

280*5 

290*8 

814*2 

882*5 

850*6 

75 

169*4 

161*6 

168*6 

166*6 

167*5 

169*1 

170 6 

172*2 

173 2 

174*2 


174*7 

175*1 

175*0 

174*6 

174 1 

173*0 

171*9 

1706 

169 4 

201*7 

202*9 

204*1 

205*2 

2064 

207*6 

208*7 

2097 

210 7 

211*8 


2124 

218*1 

218*9 

214 2 

214*4 

214 0 

2U*4 

214*0 

213*8 

84*6 

89*2 

98*4 

97*0 

1000 

102-1 

108*0 

102 7 

101-8 

98 4 

1662 

94*5 

90*9 

87*7 

85 2 

84*5 

84*8 

864 

84 0 

92*1 

160*7 

176*4 

193*4 

210*9 

227*6 

242*7 

2642 

257*8 

252*4 

246*6 


249 0 

260*3 

276*2 

292 8 

310*8 

328*0 

845*4 

0*4 

10 1 

182*8 

1850 

187*1 

189*8 

1915 

193*6 

195*6 

197*6 

199 3 

200*9 


202*4 

203 3 

204*2 

204*9 

205 3 

2')6*2 

204 9 

204*4 

208*4 

211*6 

212*7 

213*8 

216*0 

216*2 

217*6 

218*6 

2197 

220*8 

221*0 


222 8 

228*6 

224*5 

2249 

225*8 

225*6 

225 7 

226*9 

226*3 

B26 

05 

016 

0 25 

N 1 

NU 

N24 

D4 

DU 

D24 


Ja 3 

Jal3 

Ja28 

F2 

F12 

F22 

Mr 4 

.Mr U Ut 21 

198*6 

206*4 

212*8 

219*6 

226 8 

288*9 

241*8 

218*8 

256*8 

263 9 

1663 

271*6 

279*8 

287 1 

294*9 

302*8 

310-6 

318*5 

8265 

8.34*8 

171*8 

189-8 

207*6 

228*2 

236‘9 

241*9 

239*5 

281*6 

231*3 

240*8 


254*7 

271 1 

288-9 

300*7 

324*0 

389*8 

350*3 

352 9 

840 5 

206*6 

208*6 

2106 

2L2 9 

216*1 

217 8 

219*6 

2217 

223*8 

225*9 


228*0 

229*7 

231*8 

232‘8 

234*2 

286*1 

2800 

230 8 

286*3 

221*6 

2227 

223*7 

224*7 

225*9 

227*1 

228 2 

229*3 

230*4 

281*6 


282*6 

233 6 

234 0 

2851 

285 7 

280 J 

286*5 

2.10*0 

236*0 


















Mr 3 

Mr 13 

Mr 23 

102*8 

108*4 

113*7 

118*6 

123*2 

127*2 

180*0 

138*6 

135*6 

1.36*0 

1664 

180*5 

135*2 

181*0 

128*4 

124*6 

1210 

118 7 

117 8 

117*1 

187*1 

203*6 

217*2 

225 4 

226*8 

217*8 

215*0 

221*0 

234*0 

250*6 


207 8 

2856 

803*0 

818*4 

330*4 

334*9 

380*! 

824*0 

827 3 

281*6 

288*4 

235*4 

287*6 

289*4 

241*9 

244*1 

2408 

248 7 

2609 


258*1 

265*8 

267*8 

259*8 

261*2 

268 3 

204 8 

286*1 

267 i 

281*7 

288*6 

288'6 

284*6 

286*6 

287*0 

288*1 

239 2 

240*8 

241*6 


242*5 

248*5 

244*6 

245*3 

246*1 

240*0 

247*2 

247*4 

247 7 


Mig. P. Phftl. O.Phal. Hub. Chit. Srati. Vito. Anar. Jyaak. Mula. P.Ash. U. Ash. Brav. Dan. Satab. P. Bhad, C. Bhad Uarati. 
I8V3 116-7 160-0 178-8 186'7 iO(M) 813’8 886-7 810*0 283-8 266-7 880-0 803-8 306 7 320-0 338-8 846-7 360 0 
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TABLK V-B.— GEOOENTEIO PLACES OF PLANETS 


TABX.S 


Oeocentrio FUoes of Ultra, Heronry, Jttpitor, Vanna and Saturn for ovary tonih day of ourrent oyolo. 

Tenua, A.D. 1768-A.S. 1909 i 


Day of l.B.y 

0 

10 

20 

30 

40 

SO 

60 

70 

80 

90 

100 

110 

190 

130 

140 

150 

leo 

170 

Eug. date ... 

Mr 28 

Ap 7 

Ap 17 

Ap 27 Mv- 7 My 17 My 27 J»0 J< 16 

Jo 26 

.71 0 

J1 16 

J1 20 

Au 5 

An 15 

All 25 

S 4 

8 14 

1604 Mj.rs ... 

117 8 

110 (; 

122*2 

126*6 

129*5 

184 0 

1889 

144*1 

149 5 

1551 

1609 

160*8 

1781 

179*3 

185 0 

192*4 

199*1 

206*0 

Merc*. ... 

832 9 

346*8 

4 0 

22 6 

41*5 

60*8 

77*3 

012 

98 7 

9b*7 

89*6 

89*6 

99*4 

113*6 

130*6 

148*2 

1600 

188*2 

JU|) ... 

207 0 

208*5 

208 7 

268*6 

208 3 

207 8 

266*8 

206*0 

264*8 

2680 

261*7 

260*6 

259 4 

258*6 

258 8 

258 0 

268*2 

268*9 

But. ... 

248 7 

247*1 

247 2 

246 8 

246*1 

245*5 

244*8 

2441 

24.3*3 

242 6 

241 9 

241 .3 

241*8 

240 7 

240*6 

240*6 

2410 

241*4 

1005 Mars 

354* 1 

2*0 

9*7 

171 

24*4 

31*7 

39 0 

48*1 

63*1 

60 0 

00*9 

73 6 

80 2 

80 8 

981 

99*6 

106 7 

111*9 

Merc. ... 

341 '6 

359*7 

18 7 

373 

o5*0 

09 8 

78 7 

79*0 

71*7 

70 0 

79 2 

92*2 

108*7 

126*9 

145 1 

102*3 

178*1 

190*2 

Jup. .. 

2i)7'2 

2000 

300*3 

801*6 

302*5 

.S02 9 

303*1 

302 8 

302 3 

801*7 

300 7 

4 

298 1 

296 6 

296*4 

294*3 

29:i*4 

292 0 

Sat. 

268’7 

2&8*6 

258 6 

2584 

257*8 

257*2 

250*6 

2.56 8 

256*0 

254 2 

253*6 

2680 

252 3 

2521 

251*9 

2616 

251*8 

262 1 


Eng. date 

... Mr 29 

Ap8 

Ap 18 

Ap 28 My H Mv 18 

My 23 .le 7 

Je 17 

Jo 27 

J1 7 

.T1 17 

.Tl 27 

Au 0 

Au 10 

Au 26 

S 5 

S 16 

1660 MaiB 

... 152*0 

160*6 

150*3 

150 0 

152*0 

156 3 

168 7 

168 0 

167 8 

172*4 

177*7 

1S8 5 

180*3 

196*5 

201*8 

208 1 

216 1 

222*9* 

Mer(‘. 

.. 356*0 

14 7 

32 4 

47 8 

68*5 

00 8 

64 2 

60 8 

67 2 

70*4 

80 0 

104 9 

123 2 

1412 

167 4 

1711 

178*5 

170 7 

Jup, 

... 825*6 

827 7 

.330*0 

881*7 

383*0 

835 2 

880 4 

337*6 

888 8 

888*7 

339 1 

388 6 

,3.38*2 

3.37*2 

386 0 

.184 7 

3.33‘3 

831 '0 

Sat. 

... 269 7 

209 H 

?69 9 

269*9 

209 0 

269*1 

208 7 

267 9 

207*1 

2004 

2667 

206*0 

264 2 

208 8 

263 3 

262*9 

262*9 

263*0 

1067 Murfi 

9 8 

17 2 

24*6 

31 6 

38 9 

45 9 

62 8 

69*8 

66*8 

73 4 

80*1 

86 0 

9,1 3 

09 8 

106*1 

112*4 

118*7 

J250 

Merc. 

. 10 0 

26 0 

37*8 

42 0 

36 6 

81 3 

800 

48*5 

64*5 

82*5 

lul 1 

119*5 

130 6 

151*2 

100 8 

161*6 

154*3 

161-1 

Jup 

.. 853 2 

355 0 

3.58*0 

04 

2*0 

6*0 

68 

89 

10 0 

12*1 

13*5 

14*4 

15 0 

15*5 

16*8 

161 

14*6 

13 4 

Sat 

... 280-6 

280 8 

•281*1 

281*4 

281-1 

280 8 

280*6 

280 0 

279*2 

278 5 

277 8 

277 0 

270*3 

275 6 

27.5 1 

274*5 

274*3 

274*2 

Eng- date , 

... Mr 28 Ap 7 

Apl7 

A p 27 Mj'^ 7 

My 17 My 27 

Je6 

Jo 10 

Je20 

J1 6 

.11 16 

J1 26 

Au 5 

An 15 

Au 26 

S 4 

S 14 

1608 Mars 

.. 204*6 

201*8 

198*5 

195*4 

192*4 

191*1 

191 0 

192*1 

194 2 

197*3 

201*1 

20.S6 

210 6 

216*9 

221*8 

227*9 

284 4 

241*0 

Merc. 

.. 10 7 

22 9 

18*7 

12 5 

14 7 

20*3 

41*9 

69*9 

78 0 

97*2 

1150 

130 7 

1421 

146*3 

1.30 6 

13.3*9 

138 0 

149 8 

Jnp 

... 21*0 

23 4 

25*8 

28 2 

30 0 

38*0 

85*8 

;i7*7 

89*8 

419 

4^18 

45 5 

47 4 

48 6 

49 7 

60*7 

51*1 

61*2 

Sul 

... 29X4 

291 9 

292 3 

292 8 

292*7 

292 7 

292 7 

292*2 

2917 

291 3 

290 4 

280 0 

288 0 

287 9 

287‘3 

286*7 

2864 

286 1 

1669 Mart 

24 0 

31*0 

38 0 

45*0 

62*4 

69*4 

00 2 

72*8 

79*4 

86 0 

92 7 

991 

105 5 

112 0 

1184 

124*8 

1311 

137*4 

Merc. 

1*1 

353 8 

364 8 

4*5 

19 0 

37 1 

66*1 

741 

92*1 

109 0 

1213 

1274 

123 5 

116 9 

119*4 

129*7 

144*6 

161*3 

Jup. 

. 48 6 

60 6 

52 6 

548 

57 0 

59 4 

02*0 

64*3 

06 4 

09 0 

71 ‘3 

73 2 

76 6 

77 5 

79 1 

80 8 

82 5 

83 6 

Sat. 

... 8<J2*2 

302 8 

308 8 

304*2 

304 4 

801*6 

804 8 

804*4 

304 0 

303 7 

303 0 

302 4 

301 6 

3008 

8000 

299*2 

298 7 

298*2 

Eng. date 

Mr 29 

Ap8 

Ap 18 

Ap28 

My 8 

Mv 18 M) 28 

Jo 7 

Jo 17 

Je 27 

J17 

J1 17 

.11 27 

AuO 

An 16 

An 20 

B 6 

S 16 

1670 Mara 

248 0 

2617 

264 7 

256 9 

258 4 

258 6 

267 7 

2650 

268 2 

250 0 

248 7 

247 2 

248 8 

260 7 

253 7 

267 5 

262 3 

267*4 

More. , 

.. 335 2 

3439 

857 1 

14 5 

381 

52 2 

70 7 

87 8 

101*4 

109.4 

107 3 

100 2 

100 1 

109 2 

123 6 

1402 

1581 

176*6 

Jnp. • 

... 77 2 

78 5 

79*9 

81*6 

83 6 

85 6 

87'8 

89*8 

92 1 

944 

90*6 

98 9 

101 8 

103 2 

106 6 

107*7 

100 7 

111*4 

Sat 

318 0 

813*9 

314 8 

315 7 

810 1 

310 5 

317 0 

316*9 

816*0 

3106 

3160 

315 4 

31 48 

3140 

313 2 

312 4 

3117 

311*0 


1671 

Mars ... 

89*2 

46*8 

62-6 

.59 2 

05 9 

72 4 

78*9 

85 5 

91 9 

08 5 

104 0 

111 2 

1176 

323 9 

130 6 

1367 

148 0 

149*4 


Merc ... 

885.3 

8518 

98 

28 9 

48*0 

♦)5 3 

80 8 

890 

90 8 

82 0 

80 6 

88 .1 

102 0 

1187 

136 6 

1544 

171 8 

1874 


Jup ... 

107 4 

107*8 

108*2 

100-2 

110*4 

111 8 

118*8 

115*1 

117 0 

1189 

121 3 

12.14 

126 6 

127 0 

180 0 

132 2 

1342 

1.36*5 


Sat ... 

824*2 

825 2 

326 3 

327 3 

328*0 

828*0 

829*2 

829 3 

329 4 

320 5 

329 1 

328 7 

.328 2 

327 4 

326 9 

3268 

325*0 

824*2 

Encr date ... 

Ml 28 

A f> 7 

Ap 17 Ap 27 

Mv 7 

My 17 

My 27 

Je 6 

Je 16 

.Te 20 

J] 6 

.11 10 

Jl 20 

Au .*» 

Au 16 

Au 26 

H4 

S 14 

1672 

Maih ... 

275*5 

2SV6 

287*9 

294 1 

309*0 

80.5 7 

.311*0 

3160 

320*5 

324 4 

327 6 

329 5 

330 3 

320 2 

327 2 

324 0 

3224 

3211 


Merc. , 

847 5 

6-1 

25 0 

42 9 

68*0 

69 7 

72 1 

65-8 

61-6 

67 9 

80 6 

96 8 

115*8 

1880 

160 9 

160 3 

1806 

187*8 


Jup. 

139*7 

i:;8*8 

188 5 

138 .3 

1.88*8 

180 8 

J40 2 

1413 

142 4 

1441 

146 8 

M7 7 

149 5 

]61*6 

153 7 

fB5*9 

158*1 

160*5 


Sat 

835 5 

836*6 

337 7 

338 9 

339 8 

340*6 

341 6 

3418 

342 2 

342 6 

342*1 

342 2 

3419 

3412 

340 0 

340*0 

839*2 

838*4 

1672 

MnrR 

51*0 

60*3 

00-4 

72*8 

78*9 

85 3 

016 

97 8 

104 2 

110*3 

1168 

123 1 

129 3 

185*7 

142*2 

148*6 

155*0 

161-4 


Mere. ... 

21 

•20 2 

36 4 

48 2 

63 0 

48 3 

42 4 

46-8 

68 7 

74*6 

92 6 

nil 

129*3 

146 2 

1616 

170*4 

171*0 

164*2 


Jnp 

173 3 

172 0 

170 9 

1701 

109-3 

168*7 

168 7 

168 9 

169 4 

170 2 

171 3 

172 4 

1741 

176 8 

177*7 

179*4 

181 7 

183*6 


Sat. ... 

347*0 

848 2 

849*4 

860*7 

3618 

862*« 

853 8 

354*4 

355 0 

366 7 

356*7 

8.55*8 

365 8 

855 4 

855*0 

354*4 

363 6 

862*8 

Encr date ... 

Ml 29 

Ap 8 

.\p 18 

oc 

My 8 Mv 18 

Mv 28 

Je7 

Je 17 

.le 27 

J!7 

JI 17 

Jl 27 

Au 6 

An 16. 

Au 20 

S .5 

S 16 

1074 

Moth ... 

29tl*0 

3(^3 4 

310 8 

318*1 

325 3 

r>S2 4 

389*6 

.346 4 

853 4 

.359 8 

61 

121 

17 7 

23 J 

27 6 

31*6 

34*9 

869 


Merc .. 

14-.3 

‘27 6 

.83 6 

29*9 

23 4 

25 9 

36-9 

52 4 

70*2 

88 0 

307 4 

125 0 

140 5 

161*6 

154*0 

149 2 

148*7 

147*9 


Jop 

207*4 

206 2 

206*0 

20.3*0 

2024 

201*2 

200*2 

199*3 

198 9 

198 9 

198*8 

109 5 

200*3 

201*4 

202 6 

204*2 

205*0 

207*2 


Sat ... 

358 6 

360 9 

1*2 

2*6 

8*7 

49 

6 0 

6-8 

77 

86 

89 

9 2 

9*6 

94 

0*1 

8*9 

8*2 

7*6 


1075 

Mara 

.. 09 2 

74 8 

80*5 

86 4 

92 8 

98 3 

104 i 

110 4 

116 5 

122 0 

128 h 

186*1 

141 .*■) 

147 8 

154 2 

1607 

1671 

1787 


Merc 

.. 13*8 

12*8 

51 

,5*1 

16*1 

299 

47 6 

60 2 

85*1 

103*4 

119*6 

132 3 

137*9 

134*1 

127*6 

1288 

1.30*6 

168*3 


Jup 

... 240 5 

240*4 

239 6 

230*0 

237*8 

237 6 

236*2 

288 7 

232 7 

2314 

280*7 

230 3 

220 0 

2301 

280*7 

2318 

28^*5 

238*8 


Sat. 

... 10*6 

11*7 

1.3*2 

14*6 

15 0 

17 2 

18*6 

19 6 

20*6 

21*6 

22 2 

22*8 

2.3 4 

236 

28*5 

23 5 

23*0 

22*0 

Enff. date 

... Ml 28 

Ap7 

Ap 17 Ap 27 Mv 7 

My 17 My 27 Je 0 

Je 16 

Je 26 

Jl 6 

Jl 16 

Jl 26 

Au 6 

Au If> 

Au 26 

84 

S14 

1676 

Mara 

.. 314 6 

822*2 

880*1 

337*7 

345 4 

352*9 

0*4 

7*5 

14 8 

219 

286 

85*6 

420 

48 3 

642 

002 

06*7 

70*6 


Merc. 

.. 347*5 

346*4 

352 9 

7-3 

24 6 

43-1 

62 3 

80*7 

97 9 

112*0 

119*9 

118*1 

110*2 

110 0 

119 3 

138*1 

149*8 

167-4 


J up. 

.. 272*0 

272*7 

278*.3 

273*4 

273 4 

272 8 

272*0 

270*8 

269.5 

268*1 

267*0 

266 5 

261*4 

268*7 

262*9 

262*7 

262*9 

268*2 


Sat. 

... 28 0 

24*3 

2,5*6 

28*9 

28*2 

29 6 

310 

82 2 

33*4 

.34*5 

35*4 

30*2 

36*9 

87*8 

87*6 

88*0 

87*7 

87*6 

1677 

Mere 

... 8.5*9 

910 

95 8 

lori 

106 4 

112*0 

117*1 

128*4 

129*8 

1.35*4 

141*4 

147*7 

158*8 

160*8 

160*7 

178*3 

179*8 

18fl*S 


Merc. 

. 382 8 

8458 

2*1 

20*4 

39*4 

684 

75*7 

90*7 

100*6 

100 7 

98*4 

91 2 

08*8 

111*9 

128*5 

146*0 

164*0 

181*8 


Jop, 

... 801*2 

802*9 

304*7 

.305*8 

306 7 

807*6 

307 8 

808 0 

307*6 

306 8 

806*0 

804*8 

,308*5 

302*0 

8007 

299*6 

298*4 

297*7 


Sat, 

... 85*4 

86*7 

38*0 

89*4 

407 

42*0 

4.3*4 

44*7 

48*0 

47*2 

48*3 

40*4 

60*5 

61*1 

61*6 

. 62*1 

62*2 

62*1 

Meah. Vrah 

Mith. Kat 

Sim, 

Kan. 

Tul 

Vraoh. 

Dban. 

Mak 

Knm. 

Min. 

Aim. 

Bhar. 

Krit. 

Bohi. 

Mrig. 

Ardh* riutar. Puah. 

Aflig. 

30 

60 

00 120 

160 

180 

210 

240 

270 

800 

380 

860 

18*8 

26*7 

40*0 

58*8 

66T 

80*0 

988 

100*6 

120*0 
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mrngH, AM. l6d7«»A.D. 1999; Mercury, AM. ie45-A.D. 1999, Jupiter, JLD. I65e-A.D. 1999, 
Saturu, AJ>. 1617«-*A.D. 1999— cont. 


190 

190 

200 

810 

200 

230 

240 

250 

260 

270 


280 

290 

300 

310 

380 

330 

340 

350 

360 

8 24 

04 

0 14 

0 24 

N 3 

N13 

N23 

D 3 

I) 13 

D23 


hi 2 

Ja 12 

Ja 22 

F 1 

F J1 

P 21 

Mr 3 

Mr 13 

Mr 28 

212*9 

210*8 

227*0 

2348 

241*8 

249 2 

266 7 

204*4 

271-9 

279*8 

1666 

287 0 

295 4 

808 4 

811 8 

8191 

3269 

834-8 

842 7 

850*4 

197*8 

208 2 

210 6 

204 6 

199-1 

203*0 

214 9 

•2802 

2470 

264-5 


2818 

297 7 

819 6 

817*0 

3144 

807-3 

307 6 

317 9 

832*5 

269*8 

260*9 

262 5 

2641 

265 8 

207 8 

269 9 

271*9 

272*9 

270 6 


278 9 

2S18 

283 0 

28(5 0 

288-2 

290 4 

292 5 

2945 

290 6 

241*8 

242*8 

248*6 

244 4 

245*0 

240*7 

248*8 

2490 

250 2 

251*8 


262 4 

253 5 

254-6 

256-4 

266-3 

257 2 

267 7 

258 1 

258 G 

117*9 

128-6 

129 6 

134*9 

140 8 

145*6 

160 2 

154*9 

158 0 

163-6 

1666 

105 5 

167 7 

168 9 

108-6 

1671 

164 6 

1010 

157 1 

158*3 

195 1 

1918 

184*0 

185 8 

195*9 

210 0 

226*4 

243-9 

261*0 

277*4 


291 0 

299 1 

298 9 

290 9 

289 0 

297 4 

810 4 

827-8 

846 2 

292*4 

m’4. 

202 0 

293 7 

294*9 

295 9 

297 5 

299 2 

800 5 

303*8 


805-4 

807 8 

319 1 

312 4 

3161 

317 3 

819-7 

822-1 

824*4 

252 3 

263*0 

253 7 

254*5 

255’6 

2565 

257 6 

258 7 

269*0 

261*1 


262 3 

268*5 

204-Ij 

265 5 

260 5 

267 5 

26H1 

268 7 

269 4 

B 25 

0 5 

0 15 

0 25 

N 4 

N 14 

N 21 

1) 4 

D 14 

D 24 


Ju 8 

Ju 13 

Jh 28 

V 2 

F 12 

P 22 

Mr4 

MrU 

Mr 24 

228 9 

286*0 

248*2 

260-6 

268*0 

266 7 

278*8 

280*9 

288-7 

290 5 

1667 

301 3 

312-2 

319 9 

327 9 

815-5 

343 2 

850 8 

868 4 

58 

169*3 

107 8 

176*4 

190 0 

206-0 

223 4 

240 4 

257*1 

271*4 

281*1 


282*0 

276-0 

272 9 

277 6 

290*0 

806 1 

323*9 

842 5 

0-5 

3308 

829*8 

828*8 

828 6 

328-2 

328*0 

329*2 

829 9 

3312 

332 5 


333 4 

386 0 

33S 1 

810 8 

843 0 

846 3 

347-7 

3501 

852-3 

268 0 

203-6 

264 2 

264-7 

265 7 

266 5 

267*5 

208 7 

209-9 

2710 


272*2 

2784 

274-5 

275 0 

270-7 

277 8 

278 0 

279 6 

280-8 


















Wr3 

Ml 13 

Mr 23 

1811 

187*2 

1481 

149-1 

164-9 

160 6 

167 0 

171 5 

170 H 

182*0 

1668 

180 8 

191*4 

J96 0 

199 3 

202 2 

294 7 

200 0 

206 6 

205-6 

1678 

170*1 

186*8 

202 8 

220 3 

236-9 

262 0 

268*1 

207 2 

2619 


255*8 

258 7 

269 7 

284 7 

302 0 

320 2 

338 4 

855 8 

10-8 

12*8 

]0’9 

95 

83 

71 

61 

5 5 

48 

4*8 

5-8 


6*7 

0 8 

8 0 

9 4 

11*2 

13 0 

15 2 

17-4 

194 

2741 

274*4 

274*0 

276 3 

2761 

277 0 

277 8 

278 9 

280 0 

281 0 


282*8 

283*6 

284 0 

285 8 

287 1 

288 2 

2891 

290 0 

2910 

B 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 23 

n 8 

D 13 

D 23 


Ja 2 

Ja 12 

Jh 22 

P 1 

F 11 

F 21 

Mr 3 

Mr 13 

Mr 28 

247 7 

2546 

261*8 

269*1 

27(5*6 

283-9 

2914 

299*0 

300*0 

81^2 

1669 

8218 

829-2 

836-9 

344 3 

3517 

369 1 

64 

13 7 

20 9 

166*1 

182*2 

199 6 

2166 

232*3 

244 8 

250 9 

248-2 

240 7 

2407 


250-1 

264 0 

289-6 

298-8 

306-7 

333 8 

349 8 

0-0 

8-7 

51 2 

60 G 

19 7 

48 8 

47 6 

40 8 

44-8 

43-7 

42 6 

41*5 


41*1 

40 6 

40 9 

112 

42 1 

43 2 

44 5 

45 8 

47 G 

285 6 

285 8 

285 0 

2861 

286*8 

287-5 

288 2 

289 2 

290 2 

291-8 


292*5 

203 7 

294 8 

200 0 

297*2 

298 5 

299 6 

800 7 

801*7 

1487 

149*8 

16G0 

1<?2*1 

168 2 

174 3 

180-4 

180 4 

192 4 

198 4 

1670 

204-3 

209 9 

215 7 

221 2 

226 6 

232 0 

2309 

241 -0 

245-0 

178 0 

196 8 

212 0 

226*1 

234*7 

234 3 

227-3 

228-6 

280 2 

244-0 


259*8 

277 4 

296-2 

312-r> 

328 4 

340 2 

345 5 

810 7 

884-9 

84 5 

85*0 

86 7 

855 

851 

84 5 

83*5 

82 8 

810 

79 8 


78 5 

77*4 

70-1 

76 6 

76 2 

74 9 

76-1 

756 

76 6 

2977 

297*6 

297*0 

207 6 

298*1 

298 6 

299 1 

300*0 

300 9 

3018 


308-0 

304 2 

305 8 

806-6 

307 7 

3090 

310-2 

3114 

812-6 

B 25 

0 5 

0 16 

0 26 

N 4 . 

N 14 

K 24 

D 4 

D U 

D 24 


Ja 8 

Ja 13 

Jn 23 

F 2 

P 12 

P 22 

J^lr4 

Mr 14 

Mr 24 

278*0 

279*0 

286*8 

291*9 

298 6 

805 4 

312-2 

319-2 

320 3 

383-2 

1671 

340*4 

3474 

354 4 

J 4 

88 

15 1 

22 9 

28 8 

36*7 

192 4 

207*1 

217 4 

219-0 

213*1 

208-2 

2125 

224 2 

239 5 

266*6 


274 0 

201 6 

307 5 

320 4 

327-1 

824 2 

317 3 

318-0 

827*9 

118 8 

114 G 

1168 

117 0 

117*4 

118*0 

118 0 

117 7 

1172 

116 8 


115 2 

1141 

112*8 

111 3 

llO-l 

1091 

108 3 

107 6 

107-5 

810*8 

8101 

8099 

309 6 

309*8 

8101 

810-5 

311-8 

812-0 

312-7 


813 8 

314 0 

8161 

317 8 

818-5 

319 8 

8210 

822 2 

828 5 


















Ml a 

Mr 13 

Mr 28 

156 7 

102*2 

168 6 

174-9 

181*4 

187-7 

194-1 

290*5 

296 9 

218 4 

1672 

220 0 

226 5 

233 0 

289 4 

240-0 

252 4 

258 9 

265 5 

271-9 

199*8 

204 2 

199 9 

193 2 

194*6 

204 8 

219*2 

235*7 

253 1 

270*6 


286*9 

399*7 

308*7 

808 4 

8910 

299 2 

306 8 

821-0 

887 8 

188*5 

140 6 

142*4 

148-9 

145 7 

146 6 

147 6 

148 4 

149-1 

149*1 


148 7 

148 4 

J47T) 

146-4 

1451 

143 9 

142 5 

141*2 

140-5 

828*5 

8281 

322*7 

322-2 

822*3 

8224 

822*4 

823-0 

323 6 

8248 


825-8 

320 8 

827 3 

828 6 

329 7 

331-0 

332 8 

333 6 

334-9 

8 24 

0 4 

0 14 

0 24 

N 3 

N 18 

N 28 

D 3 

1) 13 

D 28 


Jfi,2 

Jh 12 

Ja 22 

P 1 

F 11 

F 21 

Mt 8 

Ml 13 

Mr 23 

820 7 

321*0 

328 8 

326 7 

330 6 

884 9 

839 5 

844 8 

350 0 

3558 

1673 

1*6 

76 

18 4 

19 5 

25 6 

818 

88 0 

44 3 

50 0 

186*1 

178 6 

1712 

185*8 

J99*I 

215-8 

232 4 

249 9 

260-2 

280*9 


2910 

292 4 

285 0 

281 4 

287 4 

299 8 

8169 

383 7 

852 4 

162*7 

164*6 

1667 

168*9 

170 9 

172-7 

174 2 

175-7 

1771 

178 0 


178 7 

178 7 

179 3 

178 9 

178 3 

177 4 

176 4 

1764 

174*0 

887*5 

336*8 

8362 

835-6 

385*4 

336 2 

835 1 

335 4 

335-8 

836 8 


887*2 

8881 

8b8 9 

340 0 

8412 

342-4 

313-7 

346*0 

:U0-2 

167*9 

174 9 

181*0 

187*0 

194 2 

2010 

207*6 

214 5 

221 2 

228*1 

1674 

235*0 

242 0 

249-1 

256 2 

263 2 

279 5 

277 7 

286 1 

292*4 

160*8 

166*9 

179*2 

195-0 

212*0 

229*3 

2460 

261-2 

272-8 

27(5 8 


271*6 

265*1 

268 8 

278*9 

2<)4 4 

3117 

380 0 

348 4 

5*6 

185*8 

188*8 

190*2 

192 8 

194*5 

196 9 

1989 

209*9 

202 6 

204-2 


205*7 

207 2 

208 1 

208 7 

209 2 

209 5 

209-1 

208-6 

207*9 

862*0 

851*2 

850*4 

849 6 

849 2 

348 7 

348 4 

848 6 

348-8 

348 9 


349-5 

350 2 

850 9 

851 9 

853-1 

354 1 

355 4 

850 7 

368-0 

8 26 

0 5 

0 16 

0 25 

N 4 

N 14 

K 24 

D 4 

D 14 

D 24 


Ja3 

Jh 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 Mr 14 

Ml 24 

87*8 

87*4 

85*7 

884 

80*6 

28 8 

26 1 

26*8 

30-1 

27*6 

1675 

80 9 

33 0 

30 7 

410 

45-5 

50 4 

55‘4 

60-8 

60 2 

169*8 

174*6 

191*5 

208 9 

220*0 

2415 

253 9 

2601 

257*0 

249 7 


250-2 

259-3 

273 6 

290*6 

308-8 

326 7 

844 0 

859 (i 

31-0 

209*9 

211*9 

214*1 

210 3 

218 5 

220*7 

222 7 

225-2 

227 3 

2294 


231-4 

233*2 

284 9 

23G 7 

238 9 

288-9 

2398 

240 5 

240*5 

6*8 

6*0 

5*2 

4*3 

37 

31 

2 5 

24 

22 

2 1 


2*0 

31 

3*5 

4*4 

6*3 

6-1 

78 

8 0 

9 8 


















Mr 3 

Mr 13 

Ml 28 

180 8 

1870 

193*6 

200*5 

207*5 

2143 

221-3 

228 3 

285-5 

242-8 

1676 

249-1 

257 5 

266‘0 

272-4 

279 9 

287 6 

295 2 

302 9 

810*7 

170*7 

188*0 

205*6 

221*8 

285*8 

248 5 

243*2 

285 6 

282 9 

239 8 


258 8 

209-8 

286-9 

804 2 

822-5 

338 8 

850*8 

8568 

86l*K 

886 4 

886*8 

238*8 

240 9 

242*9 

245*2 

247*4 

249*7 

262-0 

254 8 


256*6 

258-7 

200-9 

263-2 

266 1 

2670 

268 6 

269-9 

271*2 

22*0 

21*2 

218 

196 

18*8 

18*1 

17-8 

168 

10 4 

101 


162 

10 4 

10-6 

17 t 

18 2 

189 

20-0 

21 1 

22 2 

B 24 

0 4 

0 14 

0 24 

N 8 

N 18 

N 23 

D 8 

D 13 

D 28 


Ja2 

Ja 12 

Ja 22 

F 1 

P 11 

F 21 

Ml 3 

Mr 13 

Mr 28 

75*2 

79*4 

82*8 

85*6 

87*0 

87 8 

87*1 

84*8 

81*7 

78-1 

1677 

74*0 

72-0 

70 4 

70 4 

715 

73 6 

70-3 

79*0 

83-9 

164*9 

201*7 

216*1 

226*4 

228*7 

22P8 

2171 

221-7 

288 8 

248*5 


265*8 

2841 

8009 

317*2 

330*3 

337*3 

386-1 

327-6 

827*0 

864*0 

204*9 

260*2 

267 8 

269*5 

2715 

278*6 

276*7 

277-7 

280*0 


282*3 

284-8 

287-0 

289-4 

2919 

294-2 

296 4 

298*4 

300-4 

87*1 

366 

85*8 

85*0 

34*2 

83-4 

82 6 

319 

818 

80 7 


80 6 

805 

30-4 

31-0 

81 4 

31*9 

82-9 

38*8 

34-8 

193*4 

800*8 

207*2 

214*1 

221*1 

2282 

285*5 

2429 

250*8 

257*9 

1678 

265*5 

278*1 

280-8 

288*0 

296 4 

304-1 

312-1 

3201 

327*8 

196*8 

208*7 

2182 

208*7 

2021 

203 5 

218*6 

228*2 

244-0 

202*6 


279*8 

2964 

31U-2 

319*1 

318-3 

3118 

8095 

3178 

380*8 

297*8 

307*1 

297*6 

298 2 

290 0 

800*2 

801*7 

308 3 

805*1 

807 1 


3098 

311*6 

813 0 

316 3 

318*6 

8212 

328-5 

825-0 

828*8 

52*1 

51‘0 

51*1 

50*6 

49*8 

49-0 

48*1 

47*4 

46*0 

46*8 


45*5 

452 

44-7 

45 0 

45*2 

45-5 

462 

46*9 

47*7 


Mtg. P. Phal. U.Phal. Haita, Obit. Srati. Vita. Amir. Jyeth MnU P.Aih. U. Ath. BmT. Dan. Satab. P. Bhad. tj Bha4, Bevati. 

mn im im i 7 n i 8 e -7 200*0 218 S 2m 240*0 sm 206*7 280*0 m*8 806*7 2200 sun m7 3000 



388 


TABLE Y-B.— OEOCENTBIO PLACES OF PLANETS 


TAIU 

CtoocexLtrio Places of Mars, Mercury, J'upiter, Venus and Saturn for every tentH day of current cyde 

Venus, A.D. 17SS«nA.!). 198S 
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1187 

131*8 

1479 

166*2 

Jup 

306*9 

306*9 

308*8 

8101 

811*1 

812*2 

812 5 

312*9 

312'6 

312*8 

311*6 

310*3 

309*2 

307*6 

800 8 

806*0 

803-9 

302*9 

Hai. ... 

195*8 

195*0 

194*2 

193*4 

192*8 

102*2 

1915 

191*8 

1911 

190*7 

191*1 

191*3 

191*6 

192*4 

193*2 

198*9 

195*0 

196*0 

1090 Murs ... 

63*0 

69 1 

74*9 

81*0 

87*1 

981 

992 

106*4 

m*e 

1179 

124*0 

130*8 

136*0 

143*0 

149*4 

165*8 

162*8 

168*8 

Merc. ... 

332*2 

344 8 

0*3 

]8‘2 

87*1 

50*1 

74*2 

90*0 

101*3 

1045 

98*6 

93*7 

98*6 

111*0 

1207 

144*0 

161*8 

179*4 

.Tup. . 

832*3 

885 r> 

3877 

339*7 

341*7 

343*6 

345*2 

346*4 

.347*7 

848*4 

849*0 

848*9 

8469 

848*1 

847 4 

845-9 

844*0 

848*5 

Hm. .. 

2080 

207 2 

206*4 

206*7 

206*0 

2041 

203*6 

203*1 

202*7 

202 B 

202*8 

202*4 

202*6 

203*1 

2037 

204*2 

205*1 

200*0 

1691 Mars ... 

,307*6 

816*2 

322*8 

880*3 

337*8 

345*8 

862*7 

359*9 

7*0 

14*0 

207 

27*4 

.387 

39-7 

46*5 

60*8 

55 0 

00*2 

Merc. .. 

887*9 

858*6 

14*0 

38*1 

61*6 

68*1 

80*0 

86*1 

81*6 

76*4 

78 6 

89*8 

104 9 

122*6 

140*0 

168*6 

176*1 

189*4 

Jnp. ... 

0*9 

8*3 

5-4 

8*8 

10*6 

127 

16*1 

17*1 

19*1 

20*6 

22*1 

28*6 

24*5 

25*0 

26*6 

25*4 

24*0 

24*4 

Sat. ... 

219*8 

219*1 

218*4 

217*7 

216 9 

216*1 

215*4 

214*8 

214*2 

213*7 

213*5 

218*6 

218*4 

218*8 

214*1 

214*6 

216*4 

216*8 

Eng. date ... 

Mr 28 Ap 7 Ap 17 Ap 27 My 7 My 17 My 27 

Je 6 Jo 16 

Je 26 

Jl 0 

Jl 10 

Jl 26 An 6 . 

An 15 

Au 25 

S 4 

8 14 

1692 Murt ... 

79*2 

84*8 

89*7 

95 8 

100*8 

106*6 

112*4 

118*8 

124*2 

180*4 

180*5 

142*6 

149*0 

JSS-8 

161*7 

108*2 

1747 

181*4 

Mere. 

861*6 

10*6 

28*8 

45*9 

59*7 

66*6 

64*1 

671 

58*4 

69*1 

83*8 

100*0 

128*8 

]»7'8 

]54*8 

109*0 

1807 

188*5 

Jnn. ... 

28*6 

809 

88*2 

85*6 

88*0 

40*4 

42*7 

451 

47*4 

49*5 

61*6 

63*6 

65*2 

67-1 

68*8 

59*4 

60*1 

007 

8ut. ... 

231*8 

280*8 

2808 

229 6 

228*8 

2280 

227*8 

226*6 

2269 

224*9 

224*0 

224*6 

224*8 


224*7 

225*0 

226*7 

238*8 

Mosb. Vrsh. Mith Kat 

Sim. 

Kan. 

Tttl. 

Vrich, Dhan, 

^ak. 

Eum. 

Min. 

Asvn. 

Bhar, 

Knt. 

Bohi. 

Uriff. Aidh. 

Pnoar. Posh. . 

Asl«s« 

aO j 60 90 

120 

160 

180 

210 

240 

»7o 

300 

810 

860 

18*8 

26*7 

40f0 

58*8 

66-7 . 80-0 

m 

100*7 

120*0^ 



TABLE V-B. — (^KOOENTBIO TUCES OF VLANKTS 


V-B-Njont. 

Kart, A.D. ie37-«A.D. 1999 ; Veroury, A.D. 16f 5— A.D. 1999 ; Jupiter, A»B. 1656-4.1). 1999 ; 

Baturn, A.B. 1617—4.1). 1999— eonL 

160 190 900 910 990 930 940 950 960 970 980 990 300 310 390 330 340 350 360 

8 25 0 6 0 16 0 26 N 4 N 14 N 24 D 4 D 14 D 24 Ja 8 Ja la Jn 2.a F 2 P 12 F 22 Mr 4 Mr 14 Mr 24 

06 3 1017 1 06-6 111*1 115*1 118*7 121 4 1231 12*-0 1288 1679 122 1 1193 1156 UO'W 108-4 1057 104 0 1040 106*6 

197*0 104*9 187*4 186*6 196 0 208’8 2*24 6 741*8 260*2 275*8 290 3 300-8 3021 295 2 291*3 297*2 309 5 326*0 343*8 

336*2 336-1 334*2 383*5 833*2 383 4 333 7 336*4 885*6 33G7 338 2 S40‘2 842 1 8441 346 8 348 6 361 0 358 4 355 6 

67*0 66*8 06-6 66*2 65*5 04-8 64 1 63*2 62*4 61*5 60 9 60 3 69 6 59 6 69 5 69 4 60-0 60'6 61*0 

20M 2U1 221-!! 228-8 2867 243-2 250-8 258 2 265 8 27»-6 1680 2812 289-1 207-0 304 8 312 7 820 5 *8^ « *244^1 

1781 189-8 1768 188-6 2042 221-2 2880 266-6 270 6 282 0 285-3 280 3 274 4 278 0 288 9 304 2 821 7 34')-2 »68-« 

18*0 167 16*3 18 9 12-4 11 4 11*6 10*1 9 8 9-8 lU-4 11 3 12 2 13*7 15 8 16 9 19 0 21 1 23 3 

81*2 81-2 81*2 81*2 80*6 801 79*6 78 7 77*9 77*1 76 3 76 6 74 8 74 6 74*1 78 8 74*0 74 3 74-6 

B 24 0 4 0 14 0 24 N 8 N 18 N 28 D 8 I) 18 1) 23 Ja 2 .la 12 Jn 22 F I F 11 F 2) Mr 8 Mr 18 Mr 28 

112*1 1180 1 23 4 1 28 8 134-0 3 38 8 1 43 4 1 47 2 160 7 1 63 2 X681 156 2 150-0 155 6 153*6 150 4 146H 1429 JSH-N 187-8 

167*5 168 9 188 K 200‘6 2181 285 0 250*7 268 2 270 2 266 6 259 8 259 6 268 6 288 0 299*9 318 0 386*4 364 0 9 7 

86*2 66 7 64 9 541 52*9 61*6 60 2 48-9 47 8 46 6 46 9 46 6 45 4 46*7 4(12 47-2 48*6 40 K 61*4 

94*9 96*2 96 4 96*7 95 6 95*2 94*9 94*1 93*3 92 6 91*9 91 0 9')! 89*7 89*0 88 4 K8 4 88*3 88 2 

222*3 229 4 236 6 243*9 261*4 258*0 206*5 2743 282*0 289*8 1682 297 6 306 5 313 1 321*1 829 0 380 8 344-6 852 2 859 8 

168-5 1801 197*0 214*6 230*9 214 5 252 7 262 0 2U*4 242*3 249 4 262 0 278*8 295 4 314 6 382*2 848*4 1 0 6 6 

88*8 89-6 90*2 90 2 89 9 89 2 88-6 87 4 87 2 85 0 83 6 82-2 81 2 80 4 79 7 79 5 79 8 799 80*8 

108 0 10155 1091 109*5 1096 109*6 1096 109 0 108*4 1077 1069 1061 105 3 101-6 1038 103*1 102*8 1026 1021 


160 

190 

800 

810 

220 

230 

840 

250 

260 

270 

8 

0 6 

0 16 

0 26 

N 4 

N 14 

N 24 

D 4 

D14 

D 24 

06.3 

101*7 

106*6 

111*1 

115*1 

118*7 

121 4 

1231 

12 **0 

1238 

197*0 

194*9 

187*4 

186*6 

195 0 

208*8 

2*24 5 

741*8 

259*2 

275*8 

S36*2 

336*1 

334*2 

.383*5 

883*2 

333 4 

.333 7 

336*4 

885‘G 

83G7 

67*0 

66*8 

06*6 

66*2 

65*5 

64*8 

641 

03*2 

62-4 

61*5 

207*1 

214-1 

221*2 

228*8 

286 7 

243-2 

250*0 

258 2 

265 8 

273*6 

178-1 

169*8 

176 8 

188*6 

204 2 

221-2 

288*6 

266*6 

270 6 

282 0 

18*0 

16*7 

16*H 

18 9 

12-4 

11 4 

11-6 

10*1 

98 

9-8 

81*2 

81*2 

81*2 

81*2 

80*6 

801 

79-6 

78 7 

77*9 

77-1 

B 24 

0 4 

0 14 

0 24 

N 8 

N 18 

N 28 

D 8 

I) 13 

1) 2,*1 

112*1 

1180 

123 4 

1288 

134-0 

338 8 

143 4 

147 2 

150 7 

153 2 

167*5 

168 9 

188 8 

200-(; 

2181 

235 0 

250*7 

268 2 

270 2 

266 6 

662 

66 7 

54 9 

541 

52*9 

61*6 

60 2 

48-9 

47 8 

46 6 

04*0 

96*2 

96 4 

96*7 

95 6 

9.5-2 

04*9 

04-1 

93-3 

02 6 

222*8 

220 4 

236 6 

243*0 

251-4 

268-0 

2(;6*5 

274,3 

282*0 

280*8 

168-5 

IHOl 

197*6 

214*6 

230-9 

214 5 

252 7 

262 0 

214*4 

242*3 

b8*8 

89*6 

90*2 

00 2 

89 9 

89 2 

88-6 

87 4 

87 2 

85 0 

108 0 

1015 5 

1091 

109*5 

109 6 

109*6 

109 6 

109 0 

108*4 

107*7 

B 25 

0 6 

0 16 

0 26 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 

126*1 

132*1 

137 H 

143 6 

149 8 

155-0 

160 3 

165 3 

170-3 

174 9 

170*0 

194*2 

211 0 

225*4 

285-4 

237 3 

231 0 

226-1 

2.30 C 

242 6 

116*7 

118 5 

1197 

120 K 

121-6 

122-3 

122 3 

122 4 

121*9 

121-0 

120-6 

121 2 

122 0 

122-7 

1230 

128 2 

128 4 

123 1 

122 8 

122 5 

239-9 

247 0 

2541 

261-4 

268*8 

270 6 

284*0 

2917 

299*5 

807 1 

190-7 

206 0 

217-0 

222*6 

217*7 

210*6 

2128 

2280 

287*6 

264 1 

14J*0 

143-9 

145 8 

147*5 

149*0 

150 5 

161*7 

152-4 

163 2 

16.3 3 

132 5 

183-5 

134*4 

135*4 

18.V8 

386-1 

13G-K 

136 7 

186 7 

1811*5 

8 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 23 

D 8 

D 13 

T) 23 

1.38 7 

1449 

151*0 

1571 

1631 

169-0 

175*0 

180-7 

1866 

192 3 

199*3 

206-0 

2014 

196 6 

195 5 

204*1 

217 6 

238 8 

2509 

268*4 

166-7 

167 8 

1G0 9 

172 0 

174 2 

176 0 

177 7 

1702 

180*5 

181-6 

]44'2 

145-2 

146*3 

147 3 

148 3 

148-7 

149 4 

149 6 

149 6 

149 8 

261*9 

208-4 

276*1 

282*1 

2S9-2 

290 4 

308 7 

311-0 

.318 7 

326 6 

189*6 

182*4 

179 2 

185 4 

197 7 

213*3 

2.3(1 3 

2477 

264 7 

279 9 

189-0 

1918 

193*4 

105*8 

198 0 

199*9 

202 3 

204 2 

20*V| 

207*8 

165-8 

166 4 

168*3 

168 7 

159*5 

160*3 

1612 

161-6 

162*0 

162 3 

B 25 

0 5 

0 16 

0 *26 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 

161*0 

187 8 

108 5 

1G9 0 

1761 

182 5 

188*7 

195 0 

2018 

207 6 

1G2'8 

160 0 

1781 

193 2 

209 9 

2*27 1 

214 8 

260-0 

27*2*6 

278 8 

218-2 

215 0 

217*4 

219*6 

221*6 

224*1 

226 2 

228-3 

230 7 

232*8 

166*0 

167*2 

168 4 

169 h 

170*5 

1716 

172 6 

178-1 

173*6 

174*2 

297 1 

801 1 

305*7 

310*6 

8159 

821*8 

.327-7 

833*8 

840*0 

346*6 

168*8 

172 H 

1894 

206*7 

224-1 

240-4 

253*7 

261*8 

261-2 

253 9 

239*1 

240-7 

242 G 

244 4 

246-7 

248*9 

261*1 

263*2 

255 7 

257*9 

176 6 

177 8 

179 0 

1803 

181 3 

182*4 

188 6 

184-2 

184 9 

186 7 

B 24 

0 4 

0 14 

0 24 

N 3 

N 18 

N 23 

D 8 

D 13 

1) 23 

163 2 

169*7 

176*1 

182*6 

189*2 

195*8 

202*3 

208*9 

215 6 

222 3 

168*7 

184-9 

208-6 

220*2 

234 7 

244-6 

246 8 

239*7 

235 1 

240*8 

268-2 

269*1 

270-8 

271-7 

278*3 

275-2 

276 0 

279*1 

2816 

288-6 

187*0 

188 2 

184*4 

UH)*6 

191*7 

192*8 

19.1 9 

194 7 

195*6 

196 5 

B 25 

0 6 

0 15 

0 26 

N 4 

N 14 

N 24 

D 4 

D 14 D 24 

10*8 

7*8 

52 

8*6 

2*9 

3-2 

4-4 

6-7 

98 

18 4 

1N8-0 

200 0 

2151 

226*6 

28 11 

226 4 

219 9 

220*0 

232 3 

247*0 

JI02-4 

802*2 

302*1 

802 7 

.308*5 

304*5 

305*8 

807*4 

309 0 

811-0 

197*1 

198-8 

199 5 

200 6 

201*8 

203 0 

2041 

206*1 

206 1 

207*0 

176*4 

181*9 

188*7 

195 4 

202*1 

209*0 

216*8 

222*7 

229*9 

287*8 

196*4 

208 4 

216*2 

2130 

206-4 

204 4 

218*0 

226*8 

242 9 

260*8 

342*1 

840*7 

880-7 

888*9 

888 8 

888 3 

388 8 

839*0 

839 8 

341*0 

207*0 

208 8 

209*8 

810*5 

2117 * 

212-9 

214*1 

216*1 

216*2 

217*2 

64*1 

67*1 

691 

70*2 

69*9 

m2 

66*6 

62 8 

C9 0 

60*2 

198*4 

108*8 

191*5 

188*1 

194 7 

206*9 

222-4 

'2897 

267*1 

274*2 

28*4 

22*1 

207 

19*3 

18*0 

10*9 

16 9 

18-1 

14*7 

14*6 

217*1 

218*2 

219*2 

220 8 

221*6 

222*9 

2241 

228-2 

226 3 

227*4 

B 24 

0 4 

0 14 

0 24 

N 8 

W 13 

N 23 

D 3 

D 18 

D 23 

188*1 

194*9 

201*7 

208-6 

216*6 

222*8 

229 9 

237 2 

244*6 

262*0 

177*6 

172*2 

176*2 

187*4 

202 8 

210 3 

236*6 

253*6 

260 8 

282 0 

60*8 

60*9 

60*2 

59*8 

58*8 

67*0 

BS-e 

64-4 

68*2 

52-0 

227*0 

228*0 

229*0 

280*1 

281*3 

282*5 

233*9 

234-6 

285*8 

287*0 


Ja 3 Ja 13 Ja 28 
179 1 188 0 180 1 
2680 276-3 293-1 
1200 1190 1177 
1218 1211 120 3 

814-9 822 6 330 2 
271 9 289*5 30f!*0 
153 1 152 9 162*2 

136 9 186 2 184’7 


y 2 F 12 
188 7 190 4 
310*7 327 2 
116 4 1U*9 
1195 1188 

337 7 346*5 
320 2 328 7 
151 1 149 8 

133 9 183 1 


8 24 0 4 0 14 0 24 N 3 N 13 N 23 D 3 D 13 D 23 Ja 2 Ja 12 Ja 22 F 1 F 11 F 21 M» 3 Mi 18 Mr 2*1 

138 7 144*9 151*0 157 1 1631 169*0 175*0 180*7 186 6 192 3 1686 197 8 208 1 208*3 218*3 218-0 222 4 226 5 229*7 282*8 

199*3 206*0 2014 196 6 195 5 201*1 217 6 238 8 2509 *208*4 285 3 300 0 310 2 3119 .'^Or, 6 8011 307*2 319*6 338-0 

166*7 167 8 1699 1720 1742 1760 1777 1792 180-5 181-6 182-6 183*0 188*2 183 8 1800 182 1 181 2 JHIO 178-6 

144*2 145-2 ] 46*3 147 3 148 3 148*7 149 4 149 6 149 6 149 8 149 4 149 0 148 0 147 9 147*1 116 4 145*6 144-8 14,4-0 

201*9 288*4 276*1 282*1 2S9*2 290 4 308 7 311*0 818 7 3266 1 68 6 832 9 340-2 847*5 364*7 1 7 8*9 150 2*11 20 8 

189*6 182*4 179 2 185 4 197 7 213*3 2.30 3 2477 264 7 279 9 291-2 296 4 290*2 284 3 287 6 298 7 314*^ 8317 «Kn« 

189-0 191 8 193*4 195*8 198 0 199*9 202 3 204 2 206*1 207*8 2C9 3 210*7 212 0 212 7 213 6 213-7 213 5 2183 

166*8 1664 168-3 1687 159*5 160*3 161 2 101 0 162*0 1623 1622 102-1 161*8 1612 160*6 160*0 1502 158*4 167*4 

H 26 0 5 0 16 0 26 N 4 N 14 N 24 D 4 D 14 D 24 Ja 3 Ja 13 .Ta 23 F 2 F 12 F 22 Mr 4 Mr U Mr 24 

161*0 167 8 168 5 169 9 176 1 182 5 188-7 105 0 201 8 207 6 1687 213 8 220 1 226 2 232 6 238 7 214 9 250 8 266 9 262 k 

1G2'8 169 9 178 1 193 2 209 9 2-27 1 214 8 260*0 272*6 278 8 276*7 268*0 268 8 278*6 293-1 809*8 328 0 310 3 

218-2 215 0 217*4 219*6 221*6 224*1 220 2 228-3 2307 232*8 2347 230 8 238 6 240*1 24i*4 242*9 2140 244*7 ‘U-fQ 

166-0 107*2 1684 1695 170*5 171 6 1726 178-1 173*6 174*2 174-3 174*1 1744 1740 1736 173 1 1723 1717 ^og 

Af r «{ IVt 1* IH 1V1 r 

SWl *011 «U5'7 31()'5 816 9 821-8 327-7 833-8 84l)-0 346-6 1688 3SS0 Sfi9-2 6-6 121 18 7 26 1 3’ 8 '18-1 *4 « 

158-8 172 8 llf»4 206-7 224-1 291-4 233-7 261-8 261-2 253 9 2513 258 6 272 1 288 4 306-3 324 4 342 3 8W-3 116 

239 1 240-7 242 6 244 4 246-7 248 9 251-1 258-2 265 7 257-9 260-0 262 6 264-7 26i;-9 2688 270 7 272-4 274 2 «7i-f 

1760 177 8 1790 1803 181 3 182-4 188 6 184-8 184 9 186 7 186-9 186 2 186-4 18H-2 185-9 145 6 185 0 1848 183 7 

K 24 0 4 0 14 0 24 N 3 N 18 N 23 D 8 D 13 I) 23 J» 2 . la 12 .1.22 F 1 P 11 P 21 Mr 8 Mi I'l Mr 83 

163 2 169-7 176-1 182-6 189-2 195-8 202-8 208 9 215 6 222 3 168 9 229 1 238-0 243 0 249 7 256 6 263 6 270-6 277 6 284-7 

168-7 184-9 208-6 220-2 23 . 7 244-6 246 8 239'7 236 1 240-8 261 8 267-6 284 6 80.-6 821-2 336-9 860 5 -|58n 86R'l 

268-2 269-1 270-8 271-7 278-8 276-2 276 0 279-1 2816 288-6 286 9 288 5 290-6 293 0 896 0 297-9 299 9 30-> 6 %4 2 

187- 0 188-2 184-4 lW)-6 191-7 192-8 1939 194 7 198-6 196 5 197 0 197 5 197 9 1 h7 9 197 8 197 8 1 97 2 196 6 196 1 

8 26 0 5 0 15 0 25 N 4 N 14 N 24 D 4 D 14 D 24 Ja 3 Ja 13 Ja 23 P 2 P 12 F 22 Mr 4 Mr 14 Mr 24 

10-8 7-8 6 2 8-6 2-9 3-2 4-4 6-7 98 13 4 1690 17-H 22-4 27 1 32-2 37 4 42-9 48-5 644 6fl.| 

lag-O 2000 2161 226-6 281 1 226 4 2199 2‘.00 2823 247-«) 2638 2815 29!l-| 316-8 8 29-9 338 9 338-9 831-3 32BS 

302-4 802-2 302-1 802 7 308-5 304-5 306-8 807-4 309 0 811 0 313 7 315-3 317-7 820 1 322-4 324-9 337 9 n-o? «a2-7 

197- 1 198-8 1996 200 6 201-8 203 0 2041 206-1 2061 207-0 2077 208 3 208 9 209 1 209 8 209 4 209-O 203-7 208-2 

175-4 181-9 IH8-7 196 4 202-1 209-0 216-8 222 7 229 9 287-8 1691 24.-8 261-4 268 7 266 1 273-5 281 0 288-4 296 0 -.08-6 

196-4 208 4 216-2 213 0 206-4 204 4 218-0 226 8 242 9 260-3 277 8 294 6 309 1 . 819 8 822-1 315 7 311-3 816 7 aan-w 

342-1 840-7 889-7 888-9 888 8 838 3 388 8 8390 339 8 341-0 842 5 3*4 3 348-9 847-9 360-2 852-4 864 8 387 1 359-6 

207-0 208 8 209-8 210-6 2117 -212-9 214 1 216-1 216-2 217-2 218 0 218-7 219-6 219 8 220-2 2-«)-B 220-6 220-4 220-0 

64-1 67-1 69 1 70-2 69 9 68 3 66 6 628 69 0 66-2 169 9 64 6 64 6 65-4 67 5 tt'l 63-7 **67-6 *V-0 

198- 4 198-8 191-6 188 1 194 7 206-9 222-4 289 7 267-1 274-2 289 4 300-7 806-2 299-7 293 8 237 4 808 4 8241 3417 

28-4 22-1 20-7 10-8 180 16-9 16 9 16-1 14-6 180 15 8 10 8 179 19 2 21-2 28 1 350 IVs 

217-1 218-2 219-2 220 8 221-6 222*9 224 1 228-2 226 3 227-4 *28-2 229 1 280 0 230 4 230-9 231-3 231 8 231-8 281-8 

8 24 0 4 0 14 0 24 N 8 S 18 N 23 D 3 D 18 D 23 Ja 2 Ja 12 Ja 22 F 1 K 11 P 21 Mr 3 Mr 18 M, s» 

188- 1 194-9 201-7 *08-6 216-6 22*-8 229 9 237-3 244-6 2620 169 8 269-3 266-9 274 6 282-2 289 9 297-8 805-6 -tViS SSi-j 

177-6 172-2 176-2 187 4 202 8 219 8 236 6 268-6 269 8 282 0 288-2 2861 -278 1 278 7 287 9 8024 319-7 338-0 8M-« 

60-8 60-9 80-2 59-8 68-3 57 0 6B-6 64-4 68-3 63 0 61-0 60 6 60-8 60 4 60-6 81-4 62 6 58 7 tf,± 

227-0 *38-0 229-0 280-1 281-3 282-6 283-9 284-6 286-H 287-0 288 0 239-0 240 0 240 6 241-3 242 0 242-2 242-6 242-8 

im;. P.Phal. 0. Phal. Haata. OhiU 8?ati. Vita. Anur. Jyeah, Mala. P. A.Ii. U. Aah. Brar. Daa. Batal. P. Bhad. U. llhad. Kerati. 

188-8 146-7 160-0 178-8 188-7 200-0 218-8 226-7 *40-8 268-8 268-7 280-0 298 8 806-7 820-0 838-8 346-7 8000 

91 


P 21 Mr 8 Ml 13 Mr 28 
2(13 6 270-0 277 6 284-7 
336-9 860 5 3.58 fl 868-1 
297-9 299 9 302 6 H04 2 
197 8 197 2 196 6 196 1 

P 32 Mr 4 Mr 14 Mr 24 
42-9 48-6 6 4 4 60-1 

338 9 338-9 831-3 329 S 
324-9 337 9 329 7 382-7 
209 4 209-0 203-7 208-2 
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TABLK V-B.—GFXXlKNTmc I'UClflS OP PLANETS 


TABU 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current oyok 

Venus, A.]). 1766^.0. 1909 


Day of I.8.Y, 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

17 ( 

BojSf. »^ato 

Mar 21» 

An 8 Ap 18 Ap 28 

My 8 

My 18 

Mv28 

Je7 

Je 17 

Je 27 

J17 

.11 17 

J1 27 

Au 6 

All 10 

in 26 

8 5 

Bl 

}m Mari . 

326 8 

383*1 

840 9 

348 4 

856 0 

3*6 

11 1 

18*4 

256 

82*7 

89 8 

46*5 

5.3*2 

59*7 

66*0 

72*1 

781 

88* 

Merc. .. 

6 2 

23 4 

87*9 

46 5 

46 0 

38 8 

38*1 

46 7 

61*8 

78 4 

90 9 

116*2 

133 1 

1491 

161 6 

167*2 

118 4 

166*1 



56 H 

58 2 

60 2 

62 8 

6U 

66 6 

68*9 

71*2 

730 

75 9 

78 2 

80 4 

82 8 

846 

86*6 

88 6 

90*2 

01 

Sat, 

242*7 

242 8 

2119 

241 6 

240*8 

240*1 

289*8 

288*6 

237*8 

2870 

236 5 

236 0 

235*6 

235 5 

235*6 

236*6 

236*2 

286* 

1694 Mars . 

98*7 

1021 

106*3 

1110 

115 8 

121*0 

126*6 

1310 

137 8 

148*0 

149*5 

156*8 

162 0 

168*8 

174*7 

181*2 

188*0 

104* 

Mere ... 

161 

28 5 

27*6 

20 7 

17*9 

25 1 

801 

66 9 

74 2 

02*9 

111*2 

128 0 

142*1 

149 5 

148*4 

140 8 

139*9 

147* 

.Tup. .. 

861 

86*8 

87 6 

89*1 

90 9 

92 8 

94 6 

96*7 

98*9 

101*2 

103 2 

105*6 

107*9 

1102 

1124 

114 5 

116*6 

118* 

Sup, 

258 6 

258 4 

263*2 

252 0 

252*3 

2617 

261*1 

2504 

249*6 

24T8 

248*2 

247*5 

246*9 

246 7 

246*6 

246*4 

246*8 

247* 


1695 

Mari 

842*1 

310*9 

857*4 

5*1 

12*6 

20*0 

27*8 

84 5 

41*8 

48 8 

55 6 

62 4 

690 

76*7 

82 1 

88 3 

94*6 

KK)* 


Merc .. 

9*2 

80 

858*6 

4 1 

16*7 

831 

51*4 

70 3 

89 2 

106 2 

121*5 

13] 4 

182 1 

125 4 

122*0 

128*8 

141 *5 

167 


Jup 

1160 

il;i 

116*5 

117*0 

118*1 

1193 

120 6 

1*22*2 

1240 

1260 

128 1 

130 2 

182*4 

134*3 

1365 

139*0 

1412 

143- 


Han, 

264 7 

264*7 

264*6 

264*6 

261*1 

268 6 

263 0 

262 2 

2614 

260 7 

2600 

259*8 

258 6 

258 3 

259*9 

257*5 

2577 

267’ 

Bntf. flato ... 

Mnr 28 

A p 7 

Ap 17 

Ap 27 

My 7 

My 17 M} 27 

Jo 6 

J« 16 

.1«26 

.11 6 

J1 16 

•Tl 26 

Au5 

Au 16 

Au 25 

8 4 

S 1 

1696 

Mara . 

1241 

12.5 2 

127*1 

180 2 

133 9 

138 0 

142 7 

147 6 

163 0 

158 5 

1644 

170 2 

170 4 

182 0 

1891 

]95*(> 

204 4 

209* 


More. ... 

340 4 

342 9 

365*0 

10 5 

28 5 

47*8 

60*4 

84 4 

100*1 

1117 

115*0 

109 1 

104 1 

108 3 

120*9 

180 8 

158 5 

171* 


Jup. ... 

348 9 

148*0 

147 2 

146H 

1466 

147*0 

147 7 

148 6 

149 6 

15) 0 

ir.2 6 

1.54 4 

166 1 

158 8 

UU)*4 

162*3 

164*7 

16G* 


Hat. 

276 4 

275 7 

275 9 

2761 

276*7 

275*4 

275 1 

274 8 

278*6 

272 9 

272 2 

271*4 

270*6 

270*1 

209*6 

260’() 

268 9 

209' 

Enif. flatti 

Mar 20 An 8 Ap 18 

Ap28 

My 8 My 18 My 28 

•Te7 

Jo 17 

Jr 27 

.117 

J1 17 

J1 27 

An 6 

Au 10 

Au 20 

8 5 

8 1 

1607 

Mara ... 

357 9 

6*4 

18 0 

20 8 

27 7 

34 9 

421 

491 

56*1 

6*2 9 

09 9 

76 5 

83*2 

90 1 

901 

11 '2*4 

108 0 

114 


Mpfo. 

833 4 

848*3 

5 8 

24 7 

487 

62*0 

78*4 

91*8 

96*7 

92*6 

86 8 

88 8 

100 0 

116*1 

132 8 

160*3 

169*0 

184' 


•Tup 

182 7 

181 4 

180 1 

17»1 

178*0 

177 3 

1769 

170 7 

177 0 

177 4 

i:h6 

170*5 

189 9 

182 5 

184 4 

11*60 

188 2 

190 


Slit ... 

286*4 

286*7 

287*0 

287 5 

287 8 

287*1 

287*0 

286*4 

285 8 

286 3 

284*6 

283 7 

283*0 

282 3 

281*0 

280 9 

280 7 

280 

1698 

Mari . . 

1621 

159*3 

168*0 

1681 

168*8 

161 1 

164 1 

167 8 

172*0 

176*7 

182 0 

187 4 

193 3 

109*6 

20.V6 

2121 

218 8 

22.V 


Mcro 

3 13 4 

18 

20 6 

8'»*2 

56 3 

70 2 

77*.3 

75 4 

68*2 

68*9 

78 5 

93 5 

1106 

127*0 

140 9 

104*0 

179 0 

189* 


Jop. ... 

210 8 

216*7 

214 5 

218 2 

211*8 

210*8 

209 0 

208 6 

207*9 

207 3 

207 8 

207*6 

208 0 

20^9 

210-1 

211*2 

212*9 

214 


Sat. ... 

207*2 

297 8 

298 4 

298*9 

299 0 

299 1 

299*2 

298*7 

.298*3 

297 9 

297 1 

296 4 

296*0 

294*8 

294 1 

293*4 

293*0 

292 


1699 

Man .. 

. 180 

20 4 

27 5 

34'8 

41 8 

49 0 

65*9 

62 6 

69*6 

76*2 

82 8 

89*5 

96*0 

102*0 

108 9 

115*0 

121'6 

127 


More. . 

. 338 0 

15 7 

38 7 

4S5 

67 5 

67*5 

60 4 

486 

57*5 

718 

88 0 

106 8 

125*2 

142*9 

158 8 

1718 

1709 

172 


Jup 

. 249 4 

249 2 

249 2 

248*3 

247 6 

24r)*4 

245*1 

*243 8 

242*5 

240*9 

24<‘*1 

289*4 

289 0 

288 8 

288 9 

239 6 

240 8 

241 


Bat. 

808 1 

808*9 

309 0 

310 4 

310*8 

3111 

811 8 

.3111 

310 8 

810*0 

.310 0 

3U9 4 

.308 7 

807 9 

807*1 

300*2 

305 6 

306 

Eniuf 

date 

. Mar 28 A 1)7 

Ap 17 Ap27 

My 7 

My 17 

My 27 

Jo 6 

Jo 10 

Je 26 

J1 6 

Jl 16 

J) 2fi 

A 11 r> 

Au 16 

Au *25 

fi4 

SI 

1700 

Mars .. 

21,5 8 

214 5 

212 3 

209*2 

205*9 

203 3 

2019 

201 8 

202 7 

205 2 

2081 

2120 

210 5 

221*0 

227*1 

232 8 

239 2 

245 


M(‘io. . 

11 5 

27 1 

37*4 

8S*8 

82 0 

29*1 

801 

49 8 

66 2 

84*3 

103*0 

121’3 

1.38 0 

1519 

158 9 

168*2 

J60'5 

149 


Jup 

. 2S0 0 

2S1 2 

282 0 

282 4 

282 7 

282*4 

282 1 

281 1 

279 9 

27v7 

277*9 

276 3 

27VS 

278*7 

272*9 

272*5 

272*1 

272 


Hut 

. 319 1 

820 1 

821 0 

322 0 

822 5 

32J1 

323*6 

823*0 

823 5 

323*5 

823 0 

323 5 

323 0 

321*2 

320*4 

819 6 

318 9 

818 

Enir, date ., 

. Mai 29 Ap 8 

Ap 18 Ap 28 

My 8 

My 18 

My 28 

Jo 7 

Je 17 

•Te 27 

Jl 7 

•Tin 

Jl 27 

Au 6 

Au 10 

An 26 

8 5 

a 1 

1701 

Mali 

. 27 8 

34*8 

416 

48 0 

55*4 

62*2 

69 0 

76-6 

82 0 

88 7 

96*4 

101*8 

10S2 

1U7 

121 1 

127 6 

1.H8 7 

140 


Men* .. 

10 4 

20,3 

144 

96 

14 3 

27 3 

43 5 

618 

80 8 

99 2 

116 5 

131*4 

141*8 

142 4 

185*4 

181*8 

138 2 

151' 


Jup. 

. 302 6 

8109 

312 9 

314 3 

815*rj 

8164 

817 3 

317 5 

317*7 

•317 3 

•316*H 

816 9 

314*6 

818*4 

8121 

310*5 

•wa 

808 


Sat. . 

380 8 

381*4 

882*6 

838 6 

834 3 

33)1 

335 8 

330*0 

836 8 

336 5 

8^6 2 

3360 

885 0 

834 9 

384*0 

883 4 

882*0 

881 

1702 

Mars 

2.'»4*9 

269'3 

203 6 

267 2 

2699 

•272 0 

272 8 

272 6 

2716 

268*9 

2001 

264 4 

202*1 

263 4 

204 7 

287*4 

271*1 

275 


Mcio. . 

. 367 2 

85'»8 

853 6 

6.3 

20*9 

38 9 

57*7 

76*4 

94 3 

110*3 

121*7 

125*2 

119 7 

114 4 

118*7 

130*6 

14.5 9 

163 


Jup, 

. 337 1 

839 3 

341 6 

343 7 

34.5 7 

347 8 

349 8 

860*8 

3.)2 2 

853 0 

85.3*7 

35 VO 

353 9 

858 0 

85*2 8 

851 8 

8506 

849 


Hat , 

341*6 

342*8 

344 0 

845*2 

346 2 

347*1 

3481 

848 6 

849 2 

849*6 

849 5 

849*6 

349*4 

348*8 

848 8 

8477 

346*9 

846 

1703 

Man .. 

. 42*4 

48 0 

66*5 

62*1 

68 7 

75*2 

817 

881 

94*6 

100 9 

)073 

113*7 

120 2 

1206 

132 9 

189 8 

146*7 

152 


Meio 

834 0 

343 1 

368 4 

16*2 

85 0 

61*0 

72‘4 

88-9 

1018 

107 3 

103*1 

97'() 

98 8 

1100 

124 8 

142*0 

169*7 

177 


Jup. 

4*9 

78 

9*7 

12 9 

145 

10*7 

18 9 

210 

22*9 

249 

20*5 

27*8 

29*1 

29*8 

80 4 

806 

80 1 

29 


Sat. .. 

. 3,53*8 

854 6 

855*9 

857 2 

858*3 

360 4 

06 

1*2 

19 

27 

2*9 

81 

83 

2*9 

2*6 

2*2 

1*4 

0 

Enur. datfl .. 

. Mar28 Ap7 Apl7 Ap27 

My 7 

My 17 

My 27 

.To 6 

Je 16 

•To 26 

Jl 6 

Jl 16 

Jl 26 

Au 5 

Au 15 

Au26 

84 

B] 

1704 

Mars •• 

. 280*1 

280*9 

293*8 

2r*9*9 

300 3 

812*5 

818 4 

824 2 

829*7 

334 5 

839 0 

3418 

8«6*8 

846 0 

346*0 

844*4 

8420 

889 


M**ro. 

. 8,16*7 

353 6 

12''0 

30 9 

495 

66 0 

806 

88*4 

86 2 

79 1 

79*5 

89*0 

102 8 

120*5 

1.38*6 

156 8 

172*9 

158 


Jup, . 

. 321 

84*6 

30 9 

391 

41 7 

43*8 

462 

48*8 

1)1*0 

.53 8 

58*2 

57*4 

691 

60*9 

6*2*5 

637 

64*0 

66 


Sat. .. 

6*2 

6*5 

7*8 

9*1 

10 8 

11*6 

12*8 

18 7 

14 6 

16*6 

161 

16*6 

17 1 

17*0 

169 

16*8 

16-2 

15 

Enir. date . 

. Mnr 29 Ap 8 Ap 18 Ap 28 

•My 8 

My 18 

My 28 

Je7 

Je 17 

Je 27 

J17 

Jl 17 

Jl 27 

An 6 

Au 16 

Au 20 

8 6 

S 1 

1705 

Mars 

. 57*3 

03 3 

09*6 

75*6 

81*7 

88*1 

94*4 

100 6 

1068 

1180 

1196 

125*7 

18*21 

1884 

144*7 

161*0 

157*5 

104 


Merc . 

. 349*8 

8*2 

26*8 

44 1 

69 1 

68*6 

68*7 

61 5 

59 7 

67 7 

81 7 

98*0 

116*6 

134’9 

152*4 

168 0 

180*7 

186* 


Jup. .. 

, 010 

61*9 

63*9 

66 0 

07 9 

70*1 

72 6 

74 7 

77*1 

79 4 

81*6 

83 0 

862 

88*6 

90 6 

92*4 

94*1 

96‘ 


Sat. .. 

. 17*3 

18*6 

19*9 

19 8 

22 6 

23 9 

25*3 

26 4 

27*6 

28*6 

29.3 

80*(» 

30 7 

81 0 

81*8 

81*4 

31*1 

8D 

1706 

Mire 

. 800*2 

807*7 

315*2 

822*8 

830-0 

837*2 

844*7 

851*6 

858*6 

54 

11 7 

182 

240 

29*8 

85*0 

89*4 

43*5 

46 


Mwv . 

4’*i 

21*9 

87*4 

48*0 

60*3 

48 5 

400 

463 

69*9 

76 8 

94*5 

118 L 

131*1 

147*7 

1616 

1691 

ll.7*9 

ISO* 


Jup. .. 

. 89*4 

90*2 

01*4 

98*1 

94*3 

96*2 

98 0 

100*2 

102*3 

104*5 

100 7 

1091 

1118 

113*6 

115*8 

117*9 

120 0 

J22* 


Sat. .. 

. 29*7 

81*0 

83 8 

33*5 

84*9 

86*3 

87*7 

88*9 

40*1 

41 4 

42*4 

43*8 

44*8 

447 

451 

46 6 

46*6 

46 


Mesh, Vr«h. Mith, K»C Sira, Kan. Till, Vrach, Lhan. Mak. Kora. Min. Aavn. Bhar. Krifc. Bohi. MHy. AnJK Panar. PMh, A«l« 

SO 60 00 m 150 1$0 910 240 270 800 880 860 13‘8 ,26*7 40*0 58‘8 66*7 80 0 P8*3 * 100*0 Up 



TABLE V-B.— GEOCENTRIC PI, ACES OP PLANETS 


801 


▼•B— coni. 


K»n, A.D. 16S7-A.S. 1989 , HevenrT, A.S. 1648-A.I). 1998 . Jnpltar, A.O. 1656-A.l). 1989 , 
Batnrn, A.D. iei7—AS. 1898— coni. 


180 

190 

8 

01 

810 

280 

230 

240 

2fi0 

260 

870 


880 

290 

300 

310 

320 

330 

340 

350 

800 

8 25 

0 6 

0 15 

0 25 

N 4 

N 14 

N 24 

D 4 

D 14 

1) 24 


Jn8 

Jnl3 

Ja 28 

F 2 

F 12 

F 22 

Mr 4 

Mr 14 

Mr 24 

hd*0 

93-9 

98*6 

102-4 

106-8 

108-4 

1103 

1109 

110 3 

108 1 

1694 

105*1 

101 1 

97 6 

94 6 

92-6 

01 9 

02 5 

94 3 

06-0 

167-9 

167 8 

182 3 

198-6 

2160 

238 2 

2493 

262 9 

271-1 

270-2 


262-8 

260 8 

2681 

2816 

2080 

316 0 

334 3 

352*4 

87 

980 

93-8 

941 

04-9 

94 6 

93-0 

98-4 

92 6 

907 

90 0 


88 7 

87 4 

86 3 

85 3 

84-4 

841 

83 9 

84 2 

84 0 

887*2 

288-1 

239*0 

239-9 

24a-() 

2421 

248 3 

241 5 

245 7 

246 8 


247 9 

248 9 

260 0 

250 8 

251 7 

262 6 

252 9 

2633 

253-7 

201*9 

208-5 

215-4 

222*7 

229-8 

237*1 

244 5 

262-1 

259*6 

267-3 

1695 

275 1 

282 8 

290 5 

298 4 

3002 

314*3 

822 2 

.1200 

837 0 

1019 

178*1 

195-5 

212 7 

220 8 

243 7 

253 5 

265 8 

248 8 

244-4 


219*1 

2613 

276 8 

294 3 

312 5 

830 3 

347 2 

0 9 

8*0 

120‘d 

121-9 

123-8 

1*24 6 

125-5 

126-2 

126-6 

126-6 

126-6 

126 8 


121-8 

123 9 

122-6 

121 3 

120 0 

1186 

117-5 

1)6-8 

1162 

247-6 

248-3 

2491 

249-8 

250 9 

2519 

253 0 

254-2 

255*4 

256-5 


257 7 

258 8 

209 9 

260 9 

261 8 

262 8 

m 8 

203-9 

204 5 


















Mr 3 

Mr 13 

Mr 28 

106 4 

U21 

117 2 

122*4 

127 2 

181-6 

1855 

188 5 

1414 

148 0 

1696 

143 9 

142 7 

140 7 

137 7 

133 7 

130-3 

127 0 

1246 

124-1 

174*8 

191-9 

209-2 

224 2 

285 9 

239-8 

285 8 

229 0 

281 1 

2415 


266 1 

272 9 

290 8 

308 0 

326 6 

339 8 

349 4 

849 8 

342 8 

145-4 

147 5 

149 4 

151-1 

162 6 

J54 0 

155 2 

)66-8 

157-0 

157 5 


157 4 

157-1 

166 7 

156 7 

154 4 

153 1 

152 1 

150 5 

140-5 

258*0 

26H 0 

259 2 

269*9 

260-0 

261-9 

262 9 

261 1 

205 3 

‘266 4 


267 5 

268 8 

269 9 

270 9 

271-9 

273 0 

273 8 

2745 

276-2 

6 21 

0 4 

0 U 

0 24 

N 3 

N 18 

N 23 

D 8 

I) 13 

D 23 


Jii 2 

Ja 12 

J li 22 

V 1 

F 11 

F 21 

Ml 3 

Mr 13 

Mr 28 

2161 

223 3 

230*3 

237-7 

245*1 

252*5 

260-2 

267 8 

275*5 

283 8 

1697 

291 1 

299 1 

30(. 9 

314 7 

322 6 

330 6 

338 4 

346 0 

863-7 

188-8 

204-6 

217-6 

224-1 

22*2-2 

21^8 

213-6 

2214 

286*0 

252-1 


269 5 

2B7 4 

304 4 

319 4 

329 8 

332 5 

325 9 

321 5 

826 4 

168-9 

1710 

173 4 

175 2 

177 5 

179-6 

181-1 

182 8 

1841 

185 5 


iMj i) 

187*0 

187-5 

387 5 

187 2 

186 7 

186 7 

1847 

188 4 

208-4 

269 a 

269-8 

270 8 

271*2 

272-1 

273-0 

274 0 

275-0 

276 0 


277 2 

278 4 

279 6 

280 6 

281-8 

282 9 

283 9 

284 8 

285-7 

B 25 

0 5 

0 16 

0 25 

N 4 

N 14 

N 24 

I) 4 

I) 14 

D 24 


Ja 3 

Ja 13 

Ja23 

V 2 

F 12 

F 2i 

Mr 4 

Mr 14 

Mr 24 

120*8 

128 7 

132-4 

13S-1 

143-0 

148-6 

158-9 

158 7 

163-1 

167*3 

1698 

170 6 

173 4 

175 5 

176 2 

176 2 

174 3 

171 3 

167 0 

103-7 

198-7 

207-5 

207-9 

2Ui)-3 

107-2 

203 4 

2x6 2 

231-9 

248-9 

266-4 


283 1 

298 9 

310*6 

315-0 

810 1 

303 9 

307 1 

318-7 

8841 

192 2 

194-7 

196 9 

19H8 

20L 0 

203-7 

206 3 

207*6 

200 6 

2113 


212-9 

21 15 

215 7 

216 6 

217-3 

2178 

217 3 

217-8 

217-2 

280*2 

280 4 

280-7 

281 1 

281-8 

2H2-9 

282-3 

2fc4 4 

285 5 

236 5 


287 7 

2K8-9 

290-2 

291 4 

292-6 

293 7 

294 7 

296 7 

206-7 

232 8 

289-8 

247-1 

254*4 

261 H 

269-3 

277-0 

284 7 ' 

292-4 

300-2 

1699 

808 0 

315-7 

3-23-5 

831-2 

338 0 

346-6 

354 1 

1-6 

0*0 

192 0 

186 9 

181-4 

185 6 

196 7 

211-6 

227-9 

245-7 

262 8 

278 7 


291*4 

297 7 

29 4 S 

287 0 

288 1 

297 8 

312-2 

329 7 

348-1 

210-8 

218 6 

220-7 

223 0 

225 1 

227 1 

229 6 

231 8 

233 8 

236 3 


238 3 

240*2 

212 I 

244 0 

245 6 

246 8 

247 8 

248 5 

249-8 

292 0 

291-1 

292 2 

292-2 

292 8 

293-4 

294-0 

2J6‘0 

296 0 

296 9 


298 1 

291-3 

300 4 

301 6 

302 8 

304 1 

305 3 

HUO 4 

807 6 


















Mr 3 

Mr 13 

Mr 2.8 

134-0 

139 8 

146 0 

152 0 

157 8 

163-6 

169-2 

174 9 

180 4 

185-8 

1700* 199 9 

195 6 

2(K) 3 

200 0 

208 2 

211-4 

213 9 

216*5 

216-3 

leC'Q 

167-2 

177-2 

1013 

207-7 

225 1 

il2-2 

258 6 

272 0 

280 3 


279 8 

272-2 

270-2 

‘278 0 

291 4 

307 8 

825 9 

344 4 

25 

24*2-9 

244 3 

246 1 

24S'8 

2501 

252-3 

254 5 

256-8 

259-1 

261*4 


263 6 

26B-0 

20S-2 

270 3 

272 4 

274 4 

276 4 

278 0 

270 4 

304-6 

304 4 

3U4 2 

804-0 

304 4 

304 7 

305 2 

8061 

36(1 9 

307-8 


308-9 

310 0 

311 1 

312 4 

313-7 

314 0 

316 2 

8l7*4 

818 5 

8 24 

0 4 

0 14 

0 24 

N 3 

N 13 

N 23 

D b 

D 13 

1) 23 


Ja 2 

Ja 12 

Ja22 

F 1 

F 11 

F 21 

Mr 3 

Mr 18 

Mr 23 

252 4 

259-8 

266 4 

273 6 

280 8 

28S-2 

295-0 

303 1 

810-7 

818 2 

1701 

.325 6 

333 2 

340-6 

347-‘3 

366 3 

*2 5 

9 9 

16-9 

24*0 

167 0 

171-3 

187-4 

20W 

222 1 

28S 3 

2ui9 

263-0 

21.4-4 

267-8 


2531 

268 7 

270 7 

286 3 

303-8 

3-23-2 

3 40 1 

367 2 

114 

*272 4 

273 6 

274 5 

275 5 

277 2 

278*9 

280 9 

283 0 

285-0 

287 4 


289 7 

291 9 

294-2 

296-8 

290 0 

801 6 

803 8 

306 0 

307 7 

317 4 

3171 

316 7 

316-3 

316-5 

3166 

816-9 

317 6 

318 2 

318-9 


,32()'0 

321*1 

322 1 

323 3 

824 6 

.325 8 

327 1 

328 4 

829-6 

B 25 

0 5 

0 15 

0 26 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja 3 

Ja 13 

Ja 23 

F 2 

F 12 

F 22 

Mr 4 

Mr 14 

Mr 24 

14G-2 

162 5 

U8 7 

164-9 

171 1 

177 8 

188 4 

186 5 

195 5 

201-8 

1708 

207-6 

213 6 

219-7 

223 3 

231 1 

236 7 

242 1 

247-3 

252 9 

J66-8 

183 9 

2016 

218 3 

233 5 

244 8 

249 0 

244 2 

237 8 

240 1 


250 9 

26.;-5 

282 6 

300 6 

318 4 

835 5 

360 1 

00 

0-6 

307*5 

807 1 

807-1 

307 8 

3i>8 0 

308-7 

809-9 

311 6 

3180 

314 9 


317 0 

319-2 

321-4 

323 9 

826 2 

328 6 

.131 0 

333 2 

335*8 

831-0 

330 5 

8J0-0 

329 4 

320 3 

329-2 

829 2 

320*7 

336 2 

330 7 


331 7 

332 7 

333 6 

334 7 

335 9 

337 1 

338-4 

330 7 

841-0 

280*4 

285-8 

291*8 

2980 

304-4 

810 0 

8174 

324 1 

331 0 

337*7 

1703 

844 7 

351-5 

858 4 

52 

12-0 

18 6 

25 5 

32-1 

88 8 

180 8 

198 0 

213-8 

226 6 

238-3 

2810 

223 4 

222 7 

231 8 

245 3 


261 6 

279 4 

297*0 

814-1 

329 1 

339 9 

342 8 

8305 

832-1 

347 9 

8466 

345 2 

344 3 

843 8 

343 4 

343-4 

843 8 

3H6 

845 3 


346 8 

348 4 

349-2 

351 9 

.3540 

336'2 

35R 6 

i-o 

88 

845-2 

3ii4'5 

843 8 

843-0 

342-7 

342 4 

342 1 

342 4 

342 7 

343 0 


843 7 

344 5 

345 3 

346 4 

347-5 

348 (1 

349-9 

351*2 

352 6 


















Mr,^ 

Mr 13 

Mr 23 

158-4 

164-8 

1712 

177*7 

1841 

190-0 

197-0 

208 6 

210-1 

216 5 

1704 

223-2 

229 8 

2.30 5 

24;i-i 

250 2 

256 6 

263 1 

209-9 

276 7 

194-0 

2J7-9 

2168 

216 6 

209 4 

206-7 

2128 

225 3 

2410 

258*3 


276 8 

293*0 

808 5 

320 4 

325 2 

320 2 

314 4 

317-0 

828T> 

28-8 

27 6 

26 6 

36-2 

28 8 

22-7 

213 

20 5 

10-8 

19 7 


19 H 

20 4 

21-0 

22 2 

23 7 

25-2 

27 0 

29 0 

81-7 

0-0 

859 2 

368-4 

357 6 

856 9 

256 4 

356 9 

366 9 

855 9 

355 9 


856 5 

357 1 

357-7 

858 7 

369-0 

0-7 

1 9 

3 1 

4-4 

6 24 

0 4 

0 14 

0 24 

N 3 

K 13 

K 23 

D 8 

D 18 

D 23 


Ja 2 

Jal2 

Ja22 

F 1 

F 11 

F 21 

Mr8 

Mria 

Mr 28 

887*6 

336-5 

886*6 

8880 

8406 

343-7 

347-6 

351-8 

336-5 

1*6 

1705 

69 

12*4 

lK-0 

28*9 

29 6 

86 7 

417 

477 

53-8 

1991 

201*9 

195 7 

190*7 

194 5 

205-7 

220 4 

237 4 

261*9 

272 2 


288 0 

39 1-0 

307 4 

304*4 

207 8 

298-1 

807 7 

822-4 

839*6 

66*6 

65 6 

66-1 

64-6 

63 6 

62-5 

61*1 

69 7 

68 5 

57-8 


561 

65*5 

54-9 

54 9 

56-8 

55 8 

56*7 

58 0 

59-8 

16-0 

14*2 

13-4 

12*6 

118 

11 1 

10 4 

101 

9-8 

9*6 


9*8 

10-2 

10 5 

114 

r22 

18 0 

14 2 

16-4 

16*6 

8 25 

0 6 

0 16 

0 26 

N 4 

N 14 

N 24 

D 4 

D 14 

D 24 


Ja8 

Ja 18 

Ja 23 

F 2 

F 12 

F 32 

Mr 4 

Mr 14 

Mr 24 

170*6 

1771 

183 8 

100-4 

1971 

203 8 

210-5 

217 3 

2*24 4 

2312 

1706 

238-3 

245 3 

252-4 

269 7 

266-9 

2742 

2816 

288-0 

206*8 

184*5 

176 2 

176 4 

186-4 

200-5 

217-0 

234*3 

2616 

268-6 

2814 


289-8 

280 2 

281-9 

279-5 

287-4 

800 9 

317 0 

835 8 

354*8 

968 

07*7 

98-7 

00-0 

09-3 

98 0 

98-6 

97-6 

96 4 

05-2 


98-9 

92 6 

918 

902 

89 2 

88 7 

88 5 

88 5 

89-0 

aO’2 

29-4 

28-7 

28*0 

27-1 

26*3 

255 

e 

24*9 

24-4 

28*8 


28-9 

28*9 

28*9 

24-6 

25 3 

25-9 

26-9 

28*0 

29-0 

49*0 

600 

60-0 

48 8 

46-1 

43*0 

40-0 

87-9 

867 

86-7 

1707 

38*0 

400 

42 9 

464 

50 5 

54*8 

69 6 

647 

608 

158*8 

166*7 

180*6 

196*6 

213-8 

231-1 

217-7 

262-2 

272-0 

278-8 


267-2 

262-0 

267-7 

280-3 

£961 

813*9 

8322 

850-.8 

78 

128*8 

125 7 

127*2 

128-6 

129-5 

180 4 

130-9 

131-0 

130 7 

1305 


120-6 

128 5 

127-3 

120-2 

124-8 

128-6 

122 3 

1216 

120*8 

.46*8 

44*7 

44*1 

48-5 

42*6 

418 

40-9 

40-2 

39-6 

88-5 


38*6 

88-3 

881 

88-4 

38-7 

89 r 

80 9 

40 8 

41-7 


Hng, p. PhaL U. Ph»l. Hutu. Ohit. Srati, Vlca. , Anur. Jyech. Mnla. P. Ach. U Aih. ^rav. Dan Satab, P Bliad. U. Bbad, Kcfati. 
im 1W7 laoo 173-8 1887 aop-o il?-# 230-7 2400 Si3 S sm 880-0 893-3 306-7 820 0 833-8 316 7 860-0 

* The fear A.D. 1700 wu a leap year in the Britich Islea but not in oontinenlal rouutrie* other than Eoiaiu. 

91-a 
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TABLK V-B. — GKOCENTHIO BLACKS OF BT.ANKTS 


TABSa 


Oeooentrio Flfton of Man, Maronry, Tnpitor, Voani and Saturn for every tenth day of onrrent oyole. 

Venna, A.S. 1765-A.I). 19S9 : 


Day of I,8.Y. 0 

10 

zo 

30 

40 

50 

60 

70 

80 

90 

100 

XIO 

120 

130 

140 

150 

leo 

170 

Kng. tla^e 

Mai 29 Ap 8 Ap 18 Ap 28 

Mv 8 My 18 My 28 

.Ie7 

J«17 

.11 27 

J) 7 

J1 17 

.11 27 

Au 6 

Au 16 

Ad 26 8 5 

S 16 

1707 Mars 

72 d 

78 ,l 

88 8 

89*6 

9,5*3 

1012 

107-2 

U8l 

119 2 

125*3 

181-4 

137 8 

144*0 

150*5 

160-7 

m-8 

169-9 

176-8 

Mi*ro. 


27 2 

81-1 

26*1 

20-5 

25-4 

87*6 

53*8 

72*0 

907 

109 2 

126-5 

141*6 

IBO'7 

151*9 

IM'7 

141-6 

148*1 

.1 up 

120 4 

120*4 

120 4 

1210 

1219 

123 0 

124-3 

126 8 

1-27*5 

129-4 

181-2 

183-2 

185 4 

187’8 

189*8 

im 

144-6 

140*4 

hat. 

42 4 

437 

45*0 

46-2 

47-6 

48 8 

60-2 

51-5 

62*8 

54*1 

55*8 

60-4 

57*5 

58-8 

69*0 

59 7 

59*9 

601 

Eiijif date 

Mtiri'K Ap7 Apl7 Ap27Mv7 My 17 

Mv 27 Je 6 

Je 16 

Je 26 

J1 6 

.11 16 

J1 26 

Au 6 

Ad 16 

Au 26 8 4 

8 14 

1708 Mars 

... 818 5 

326 2 

334*1 

3415 

849 2 

366*7 

43 

11-6 

18*8 

25*9 

82*9 

89*7 

46*2 

62*7 

68-8 

64*8 

70 6 

76-7 

Merc. 

12 0 

84 

1*9 

4*6 

168 

81-3 

494 

681 

87-2 

104*1 

1205 

182-8 

1.15 4 

129*7 

124-4 

128-7 

140-3 

165-4 

Jup. 

... 158 6 

152*5 

161-5 

151*1 

150 9 

150-9 

161*6 

1621 

1581 

164-4 

166-1 

167-8 

169*6 

161*6 

163*4 

1667 

167 7 

1699 

Hat. 

. 663 

66*6 

67 7 

68*8 

60*1 

61 4 

62*7 

640 

66 4 

66 8 

681 

69*8 

70*6 

71*4 

72-4 

78 4 

73 8 

74*2 

Fmg. dtito 

. Mar 29 

Ap H 

Apia 

Ap 28 My 8 

My 18 

M> 28 

Je7 

.In 17 

Je 27 

J1 7 

J1 17 

J1 27 

All 6 

Ad U) 

Au 26 8 5 

S 15 

1709 Mars 

90 6 

94*8 

994 

104 5 

109*8 

116-2 

120*7 

126*4 

13-2-3 

138 3 

144 8 

160-4 

156 9 

163*0 

169-4 

176*0 

182*7 

189-4 

Merc, 

848 0 

344 2 

363*8 

8-8 

26 4 

45-3 

64 8 

82*6 

99-1 

112-1 

117*9 

1140 

l(‘7-2 

109-1 

119*9 

184*6 

151*5 

169-2 

•Tup. 

... 187-4 

186 I 

184 8 

183 7 

182 7 

181*7 

1KI*2 

1810 

180 9 

181-6 

182*4 

183*1 

181*6 

186 0 

187*7 

189 4 

191*5 

193 6 

Sat. 

.. 08 6 

69 5 

70 6 

71-6 

72-7 

74 0 

75*2 

76 6 

77-9 

79*2 

80*5 

81*8 

83 2 

813 

85’4 

86-6 

87 2 

88*0 

1710 Hara 

386*6 

843-3 

361 1 

358*7 

6*3 

13-7 

213 

28 3 

8.V7 

42 7 

49*6 

56*4 

63*2 

69*7 

70*1 

82 8 

88*5 

94-8 

Moro. 

8;V2 9 

340 6 

3-7 

22*8 

412 

(>U*0 

77 1 

91 2 

99 0 

97 2 

90 0 

89-6 

99 3 

113-1 

180 8 

148 0 

165*8 

188 0 

.liip. 

... 2214 

220 6 

219 3 

218-0 

217 0 

215*5 

2142 

213 1 

2l2 2 

211 9 

2115 

2117 

211-9 

212-0 

218-8 

214 8 

216*4 

218-0 

Sat. 

... 82 2 

83*0 

83 7 

84 4 

85-5 

86 0 

878 

89-0 

90*4 

917 

98 0 

94 3 

96 7 

97-0 

98 2 

99 4 

100*3 

101-2 

1711 Mars 

113*1 

115.8 

118 3 

122*2 

120*3 

181*0 

185*8 

141*2 

146*7 

162 4 

l.‘>8*3 

164 2 

170 6 

I70’8 

188*2 

189*9 

196 6 

203*4 

Merc. 

... 341 1 

359*5 

I8'n 

37 0 

54 8 

09 7 

7b 9 

74 6 

72 3 

70 3 

79 0 

92 0 

l0H*5 

1*267 

144 K 

162*0 

177-9 

190*1 

•lup. 

.. 263 9 

254 1 

253*7 

258 4 

252-5 

261 4 

260-4 

248 8 

247 4 

246*2 

245 0 

244-1 

243T) 

213 3 

213 2 

24.3-7 

214 5 

245 4 

Sat 

. . 0.5*9 

96 .t 

96 8 

97 3 

98 3 

99*3 

100-1 

101*3 

JO-2 6 

303 8 

105*2 

106 5 

107*8 

m‘i 

1108 

m-6 

112 0 

113 7 

^ Eng. date 

Mar 28 Ap 7 Aj. 17 

Ap 27 

M> 7 Mr 17 

My 27 

Je 6 

Je 16 

Jo 2t; 

J1 6 

.11 IG 

JI 26 

Au 6 

Au 15 

Au 25 S 4 

8 14 

1712 Mars 

... 361 7 

3.59*1 

0 9 

14 5 

218 

29*2 

36-1 

48 7 

60 6 

57 7 

64-3 

71 1 

777 

813 

90 8 

07*1 

10.1 3 

109 3 

Merc. 

.. 855*7 

14*4 

32 2 

47 7 

68 6 

61 8 

54 9 

51*1 

57*2 

70 2 

86 6 

104 6 

122 9 

141 0 

167 2 

171*0 

178 7 

177-2 

.1 up 

... 2841 

285*6 

280 4 

287 0 

287 4 

287 5 

287-0 

286*8 

286*6 

284*2 

283 0 

2810 

•280 3 

278 9 

2780 

277*8 

276*7 

276 8 

^at 

109 7 

109 9 

1100 

110*3 

1111 

1118 

112 5 

113*6 

1147 

1168 

117 1 

1184 

119*6 

120 9 

122 2 

2 28*6 

124*7 

126*9 

Kng. dale 

Mai 29 

Ap 8 

Ap 18 Ap 28 

My 8 My 18 Mv 28 

Jn 7 

Jo 17 

Je 27 

J1 7 

.11 17 

Jl 27 

Au 6 

Au 16 

Au 26 8 6 

H 16 

1713 Mare 

. . 145*1 

144*0 

144*2 

145 0 

148 0 

1610 

154 7 

169*1 

163*8 

169*i 

174 6 

1H0 3 

186*2 

192-.5 

198 9 

20.5*4 

212*1 

219*4 

M ere 

9-8 

25 9 

87*9 

42 5 

87*2 

31*8 

86-1 

48 3 

04*3 

82-3 

100 9 

119-3 

136 4 

J6M 

160 9 

162 0 

164 9 

1513 

diip. 

.. 812*9 

314*9 

816 7 

318 5 

319 9 

321-1 

322 0 

322 5 

322*8 

322 6 

321 9 

3212 

820*2 

.318 9 

317-6 

816 8 

814*8 

813*7 

Sat. 

... 12.U5 

123 5 

1238 

128 3 

123 8 

124*4 

124‘0 

125 8 

126 7 

127 6 

128 8 

130 0 

1318 

182*6 

133*9 

)8.V1 

136*8 

137-6 

1714) Mars 

71 

14*5 

21 9 

201 

36 4 

43 6 

605 

57 5 

64 6 

71*1 

77 8 

84*5 

91-0 

97 6 

104*0 

110-4 

1166 

122*7 

M ore. 

10 7 

23 1 

19 3 

]2’9 

14 8 

26 2 

117 

59*7 

78*4 

96, *9 

J14'7 

130 5 

142*1 

14.5*8 

140 1 

134 3 

138 2 

149-6 

dup. 

841 1 

343 4 

345*7 

347*9 

860 0 

861*9 

363-6 

355*4 

856*7 

3577 

368 4 

368 9 

359 1 

3.58 7 

858 2 

867 3 

8561 

864-7 

Sat. 

.. 187*4 

137 0 

130 7 

136 6 

136 7 

137*0 

137 2 

138 0 

138*8 

139 4 

140 6 

Ul*6 

142 8 

144(1 

140*2 

146*5 

147 8 

1491 

1716 Mars 

194*0 

191 5 

J87 8 

186*2 

183-3 

182 H 

18.3 5 

IK.5 t 

188 3 

192 0 

1961 

200*9 

206-3 

211*9 

217-9 

221*1 

280-6 

2S7-2 

Mero. 

17 

354 4 

854 9 

44 

194 

36-8 

519 

78 9 

92*0 

109 4 

121*4 

1277 

124*1 

117 4 

119-5 

129-6 

144*4 

161-1 

Jup 

8*7 

11*1 

18 5 

158 

18 2 

20*0 

22 8 

24 9 

26 9 

2H8 

8U7 

32 2 

38 3 

84 4 

85 0 

35*1 

35*2 

35 0 

Sat 

. 151 1) 

160*6 

160 0 

149*4 

149 4 

1496 

149 4 

150*0 

160*6 

161*0 

152 0 

162-9 

163 9 

155*0 

166*2 

157 4 

158*7 

IbO-O 

1716 Mars 

, 221 

29 2 

.30 ;i 

48*3 

60*2 

67-1 

68*9 

70*6 

77 4 

83 9 

90 6 

07-0 

108 5 

110*0 

116*4 

122*7 

129 0 

135*2 

Merc. 

886*4 

843 0 

866*9 

14 2 

32 8 

61 9 

70*4 

87 6 

1014 

109-5 

107 9 

100 7 

1003 

109*1 

123*4 

1400 

167 8 

176*8 

Jup 

86 0 

88*3 

40*0 

42*9 

4.5-1 

47*7 

50 1 

52 2 

54*6 

57-0 

59 1 

61-2 

68*1 

64 8 

66*4 

67*9 

68 9 

69 7 

Hat. 

]04’4 

163*7 

168*0 

102*4 

162-1 

161-9 

1017 

101*9 

162-2 

162 5 

168 3 

164*1 

104-9 

1060 

167*1 

1682 

)09-4 

170*6 

1717 Mur* 

.. 242 0 

2418 

246 6 

247 6 

247 7 

240 6 

243*9 

2417 
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Oeoaentrio Plocei of Mara, Meronry, Inpiter, Vmna and Saturn for oTor y tenth day of current cyolA 

Tenni, AB. 1760-^AB. 1SS9 ; 


Day of I.R.Y. 

0 
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50 
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80 

90 
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130 
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170 
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Ad 8 Apl8 

Ap28 

My 8 

My 18 My 28 

Je 7 

.Jel7 

.18 27 

J1 7 

J117 

J127 

A 6 

A 16 

A 20 

8 5 

S 15 


6(i‘4 

72*2 

78 0 

83*9 

900 

96*0 

102*1 

108*2 

114*3 

120*4 

126*8 

188*0 

139*4 

145 6 

162*1 

158 6 

164*9 

171*6 

1 I6<A 

Morcv 

348* 1 

845 7 

353*0 

71 

24*3 

42 8 

620 

80 6 

97*7 

111*9 

1201 

118*6 

1108 

1102 

119*2 

182*9 

149*6 

167*1 



220*0 

225*1 

224*1 

222*8 

221*6 

220 2 

219 0 

217 8 

217*0 

2161 

2158 

216*8 

2162 

216 6 

2176 

218-7 

220*2 

221*9 


flop • 

Bat. . 

287*4 

237*2 

236 9 

236*0 

285*2 

2345 

288*7 

288*0 

282 3 

2315 

231*1 

230*7 

280*8 

230 6 

230*6 

230 7 

231-8 

2819 


Mars . 

311 .') 

319*2 

3268 

334 5 

842*0 

849 6 

858*8 

4*2 

116 

18-.5 

258 

32*1 

38*4 

44*6 

60 7 

66*2 

60-9 

66*2 

17 wO 


832'8 

345*2 

1*8 

20*1 

.S9*l 

58*1 

75*5 

90*6 

100*7 

101*2 

94*1 

91*8 

987 

1118 

128 2 

145*7 

168'7 

1810 


Jo ore t •• 

2581 

258*3 

258 5 

258*0 

257*6 

250*5 

253*8 

2.58 9 

262 5 

251 8 

250 1 

248*0 

248*3 

247*9 

247 6 

2 18*0 

248*4 

249*8 


J up. 

Sat 

! 248 6 

248 8 

248*1 

247*7 

247 0 

246 4 

245 7 

245*0 

244 2 

243*6 

242*8 

242*2 

242 7 

241*0 

241 5 

241*4 

241*8 

242.2 


M arH . • 

82*8 

S8*0 

93*0 

98 4 

103*8 

109’4 

115*8 

121*1 

1271 

188*1 

139 2 

145*5 

151*7 

15H’1 

164 6 

171*0 

177*5 

184*2 

1724 

More 

339 3 

357 4 

10 1 

35*0 

53 0 

08 9 

801 

83*5 

77 2 

72*8 

78 8 

90*7 

100*7 

1243 

142 3 

160 3 

1765 

189*7 



288*1 

289*7 

290 7 

291*7 

292 0 

292 4 

2921 

2914 

290*6 

289*7 

288 3 

287*0 

285*6 

2844 

283*8 

2828 

281*8 

281*8 


J up. 

Sat. .. 

, 269*0 

2.59*5 

259*4 

259*8 

268*7 

258 1 

257*5 

2.56 7 

255 9 

255 1 

254*5 

263*9 

263*2 

258 0 

252-8 

262 4 

252 6 

252*9 

1 '7*>K 

mara 

328 9 

836*7 

844*5 

352*2 

859*7 

7*3 

U7 

22*0 

29*3 

86*6 

434 

50*2 

56*8 

03 4 

69*9 

75 9 

81*9 

87*7 

1720 

Bianf .« 

353 0 

12*0 

30 4 

40*9 

5:)*5 

01*6 

59*8 

54*0 

67*7 

09 0 

84 9 

102 4 

120 8 

138 9 

155*8 

170*4 

179*9 

180 8 


ill< 10. *• 

310*9 

318 9 

320 7 

322 0 

324 1 

325*3 

826*5 

327*1 

327 4 

827*5 

827 4 

326*7 

326 0 

824 6 

3231 

822-0 

820 4 

8108 


Jlip. .. 
Sat .. 

27u5 

270*0 

270 8 

270*8 

270 t 

270 0 

269 6 

268 8 

2680 

207*3 

206*6 

266*9 

206*1 

204 7 

264-2 

263 7 

268 7 

2638 

1 7'JA 

M ars 

103 4 

106*5 

110*4 

1147 

119*8 

124 4 

129 9 

186 2 

1418 

146 0 

152'7 

158*6 

106*0 

171*2 

177 7 

184*2 

190 9 

197 8 

1720 

Mot c. 

77 

24*6 

88*1 

45 4 

42 2 

35*2 

37 0 

47*1 

02*4 

801 

98*6 

116 9 

1848 

160 1 

1616 

165 0 

169 7 

1.53 7 



8419 

340*2 

349*5 

851 H 

351*9 

356 1 

.357 9 

3.59 0 

09 

23 

3*2 

3 9 

4*1 

3 9 

3 6 

27 

18 

08 


ilup. 

.Sat. 

281 8 

2S1 0 

2819 

282 2 

2H2*0 

2817 

281*5 

280 9 

280*2 

279*5 

278*7 

278 0 

277*3 

276*0 

2760 

275*4 

276*2 

275*1 


Mars 

345*4 

853 2 

309 H 

7*3 

15 9 

23 3 

807 

37 8 

45*0 

51*9 

68 8 

65*6 

72 2 

78*7 

85 3 

915 

97 7 

103 8 

172/ 


16'0 

25 1 

23 9 

10 8 

l63 

25‘.5 

40*3 

57*6 

76 2 

94*9 

112*9 

129 3 

142*2 

147 9 

Ul’5 

137*6 

137 4 

148*6 


Mi'rCo 

1 2*4 

148 

17 2 

19*6 

219 

23 3 

26*6 

28 8 

30 8 

32 8 

34 .■) 

363 

,37 7 

.38 7 

39 0 

39 9 

40 4 

40*0 


.)up. •> 

Sat. 

292 2 

292 8 

293 2 

293 7 

2»3*G 

293 0 

293 6 

2.93 2 

292 6 

292 2 

291*4 

290*0 

289*0 

288 9 

288 8 

287*7 

287*4 

2871 



130*9 

181 4 

182 9 

185*3 

1.1S5 

1424 

146 7 

1516 

160 7 

162 0 

107*8 

173*6 

179 7 

180 0 

192 4 

199*0 

205*8 

212*6 
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Mciic. . 

60 

359*2 

35ti 5 

3*9 

177 

34*8 

5.i 3 

72 3 

90 9 

108 0 

122 0 

130*0 

128 7 

1214 

12U6 

129 0 

142 7 

1592 



39 9 

41 0 

44 0 

10*0 

48*7 

51*1 

5:K> 

5>8 

.5Sl 

t*)0*4 

02*9 

04*9 

67 0 

68 8 

70*6 

7! 8 

73 2 

74*0 


Hat. . 

!! 303 0 

303 6 

304 0 

305 1 

.30.6 3 

305*5 

3057 

315 3 

304*9 

804 0 

304 0 

303 4 

302 6 

801*8 

301*0 

300*2 

299-7 

299 2 

1 

M 

10 

88 

10 2 

2.3 5 

30 K 

37 9 

45*1 

62*2 

69*1 

00 0 

73*7 

79 3 

85 9 

92 4 

08 9 

10.5*2 

1114 

117*7 

1/2H 

Merc * 

! 337*6 

842*8 

355 8 

12*2 

30*4 

194 

68 3 

86 2 

1010 

110 9 

1122 

106 2 

102*1 

108 6 

121*6 

138*0 

155’5 

1/8*2 


III 

68 0 

69*0 

7M 

73*8 

751 

77*2 

79 5 

81*7 

841 


86*6 

910 

93 2 

9.V3 

97*4 

09*4 

101 5 

1081 


Bat. 

. 3U*9 

8148 

315 7 

310*6 

817*0 

817*5 

318*0 

317 9 

8176 

317*6 

817*0 

31b 5 

816*8 

816*0 

814 2 

3134 

812 7 

312*0 

1 7}1A 


173 2 

170*0 

167 8 

160 3 

166*4 

107*7 

170*2 

173*4 

177*2 

181*6 

186*0 

1919 

197*7 

203 0 

209 8 

216*9 

222 8 

2297 



3311 

349 0 

7 0 

2.5 9 

44 9 

63 7 

78*9 

91*1 

9J 2 

88 4 

83*6 

88*8 

1(H) 9 

110 7 

134 0 

1.52 1 

109 8 

18V9 


lu^p^ 

97 0 

98 3 

99 2 

100*5 

101*8 

103 7 

105 3 

107*4 

109 4 

111*5 

118 5 

1150 

118 2 

120 4 

122*7 

1219 

126*9 

120*8 


Hut 

325 1 

320 1 

327 2 

32S 2 

828*9 

.329 6 

380*1 

830 .3 

330 4 

830 5 

380*1 

.329*7 

829 8 

828*5 

328*1 

326 9 

326*1 

326 8 

1 7<ll 

Mars 

16 2 

23*4 

30*6 

87 7 

44 7 

518 

63*6 

05 4 

72 8 

78 9 

86*7 

92*2 

98 6 

1061 

111*7 

1179 

124*2 

130 8 

l/ol 


! 345*2 

3*6 

22 5 

409 

57 3 

700 

75 4 

710 

65*0 

68*0 

79*4 

94*9 

112 4 

130*6 

148 6 

166*6 

179*8 

189 2 


ju^^r 

.. 129 2 

J2H-9 

128*9 

128*9 

129*6 

130 4 

1314 

132*8 

134*4 

130*1 

1381 

1401 

142*2 

144*1 

146*2 

148 7 

160*7 

152 9 


Sat. 

!. 330 4 

337*5 

338 6 

339*8 

340*7 

341*6 

342*4 

342*8 

843*2 

348*6 

843 4 

343 2 

348-0 

842 8 

841*7 

341 1 

340*3 

nn 

17519 

jMLftrl * 

226 1 

2204 

225*4 

228*6 

220 8 

217 9 

215 5 

2189 

218*7 

214*4 

216*5 

219-7 

223 6 

228*1 

233*1 

288*7 

244*7 

250*9 

Hoi 


.. 869*9 

ivl 

36*0 

48*8 

560 

63*4 

405 

47 6 

67*8 

78 0 

90 8 

108 8 

127*0 

144*6 

159*9 

171*0 

174*7 

168*9 


M^jo. 

162*7 

101 6 

100 6 

159*7 

169 3 

159*3 

168*2 

160*9 

100*7 

161*0 

1629 

164 6 

166 8 

108*1 

1701 

1722 

1741 

170*2 


sat. . 

. 347*9 

3491 

350 4 

361*6 

352 7 

353 8 

854*8 

8.56*4 

856^0 

856*7 

856*7 

850 9 

36G9 

866*6 

866*1 

3655 

864*7 

858*9 

1733 

Mars 

.. 80 9 

38*0 

41*7 

51 “5 

68*8 

051 

71*8 

78 3 

84*7 

91*4 

97*9 

1044 

110*8 

117*S 

128*0 

120*8 

136*2 

142*6 



.. 12 6 

27*4 

37 6 

85 4 

28 2 

271 

364 

60*6 

68*6 

86*3 

105'0 

123*0 

139 8 

162*1 

167*6 

164*8 

147*8 

148*8 


Jup^ 

196*8 

1915 

194*.3 

192*9 

1917 

190*6 

189*8 

189*4 

189*4 

189 6 

189*9 

190*8 

191*0 

192*9 

106*6 

196*2 

198*1 

200*1 


Hat. . 

.. 3596 

09 

2*2 

8*6 

4*7 

6*9 

7*0 

7*8 

8*7 

96 

9*9 

10*3 

10*7 

10-6 

10*2 

10*0 

9-4 

86 

17SA 

Mars 

261 1 

266 4 

2712 

376*2 

279 8 

282*9 

286 8 

289*0 

2881 

287 5 

2860 

2881 

278 6 

279*8 

278*5 

270 7 

2818 

285*0 

A / a« 


15 3 

170 

101 

7 1 

14‘7 

28*2 

46*6 

68 6 

82*6 

101*4 

1181 

1320 

140*0 

188 8 

182*8 

180*8 

138*8 

162*2 


Ji^p^ 

203 5 

229 8 

228*8 

227*9 

2266 

225 2 

228 9 

222*7 

2216 

220*8 

220*8 

220*0 

220*8 

220*6 

221-6 

222*6 

224*0 

2258 


Sat. 

116 

125 

14 2 

15 6 

16*4 

18*2 

19 6 

20 5 

216 

22*6 

232 

289 

24*6 

24-6 

24 6 

24-6 

24*2 

28*8 


M ars 

.. 467 

52*1 

68 7 

65*1 

71*0 

780 

845 

908 

97 3 

108 7 

110*1 

1168 

122 7 

1291 

135*5 

148-8 

148*2 

164*6 

J # 00 


... 858*0 

848 1 

80S 8 

6*1 

22 5 

408 

59*9 

78 6 

962 

1111 

121*1 

122*4 

115*6 

112*4 

118*0 

1816 

147*6 

164*9 


M^e^o 

.. 262 4 

262*7 

208 0 

262*7 

2621 

2614 

260*2 

2590 

257*7 

266*3 

266*1 

264*0 

258 2 

262*4 

252*8 

252*6 

262*7 

6588 


'sat. 

240 

26 8 

20 6 

27 8 

29*2 

80*6 

32 0 

38*2 

34*4 

865 

804 

872 

88*0 
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38*7 

891 

38*8 

88*7 

nso 

Mars 

... 2849 

291*7 

298 4 

305 8 

8120 

318 6 

8260 

8812 

387*1 

842 9 

847*9 

852*4 

356‘2 

350*2 

ro 

14 

0*6 

868*4 

Merc, i 

382*3 

344*2 

0*0 

17*9 

86*8 

66*8 

740 

89 9 

101*4 

104*9 

99*1 

94*1 

988 

110*9 

126*4 

143*8 

1615 

179^1 


Jop. 

... 292*1 

293*8 

2949 

295*9 

290 7 

296*8 

297*0 

296*8 

295*8 

205*0 

298*7 

292*8 

290*0 

289 7 

288 6 

287*6 

286*9 

286*4 


Bat. 

30*4 

87*7 

89*0 

40 4 

41 7 

48*0 

444 

46*7 

47*0 

48*2 

49*8 

50*4 

51*5 

62*1 

62*6 

68*2 

58*8 

68*6 

Mesh« Vrah. MUh. Kat. Slpl. 

, Kan. 

Tnl. 

Yrsoh. D5an. 

Mak. 

Kum. 

Min. 

Asvn. 

Bbai^. 

. Krit; 

Bohi. 

Mrig. Ardh. 

Panar. Pii»h. Atilea. 

an 

no 

90 ISO 

160 

180 

210 

240 

270 

800 

330 

860 

18*3 

.. 26*7 

40*0 

68*8 

66*7 

80*0 

' «8'S 

iw 

120^ 
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Van, JlD. 1637-A.D. 1999 ; Heronry, A.D. 1645<-A.D. 1999 ; Jnpiter, A.S 1666-A.D. 1999 . 


BfttnrB, A.I>. 1617-A.D. 1999-«>nt. 
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280 
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320 

330 

340 

300 
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8 26 

06 
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N4 

N 14 

N24 

D4 

D 14 

D24 


Jfi 8 

J% 18 

Ja 23 

F 2 

F 12 

F22 

Mr 4 

Mr 14 

Mr 24 

178-2 

184*8 

191*4 

198-2 

205 0 

212 0 

218-8 

225 9 

238*0 

240*2 

1723 

247*5 

164 8 

m I 

2ri9*6 

277*2 

2840 

292*2 

299*8 

307-6 

1H4‘7 

201 6 

21H0 

226 5 

229-0 

222*4 

217-4 

221-8 

283 1 

249*3 


265*6 

288-7 

300*7 

317-0 

330 8 

837 6 

835 0 

328 1 

828 2 

2986 

225 5 

227-5 

229*6 

231*8 

234-0 

236-5 

238-5 

240-H 

243 0 


215 4 

247*3 

2196 

251-8 

253 1 

254 5 

256-0 

2.^7*0 

257-8 

282*5 

283-4 

284*4 

285-4 

286-5 

287-7 

238*8 

240*0 

2U-1 

242 8 


248*3 

244 3 

245 4 

240-1 

2469 

247-7 

248 0 

248*2 

248*6 

70-6 

74*8 

77*2 

79*1 

80*2 

79-8 

78-2 

75-8 

71*8 

68 2 

1724 

65*6 

63-9 

63*5 

64*4 
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09*1 

Mr .3 Mr 13 
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Mr 28 
80-6 
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208-7 

2185 

209 3 

202 5 

208-7 

218*5 

228*0 

213*9 

262 2 


279 6 

296 2 

810*1 

319*2 

8I8'8 

312*3 

309'7 

817'J 

830-7 

250-5 

252*0 

253-0 

255 4 

257-2 

259*3 

2614 

268 8 

2660 

268 3 


270*6 

278 0 

276 3 

277 7 

J79 9 

282*0 

283-0 

2HS9 

287 4 

24.2 6 

248*6 

244-4 

245-2 

246*4 

247-5 

248*6 

249-8 

2510 

252 1 


253 2 

2613 

254 4 

256-2 

257 1 

258 0 
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259 5 
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204*7 
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218-7 

225 9 

233 1 

240-4 

247*8 

255 3 
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293'5 

301 1 

Mr 4 
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241-5 
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275 0 


290 2 

800*7 

802 5 

295 8 

2916 

207-2 

39W3 

325 7 
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233*0 

240-4 

247*8 
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2 ro *8 

1727 

279-4 

2Sl>*5 

204 1 

302(1 

309*9 

3177 

825*7 
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311*3 
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183*6 

200 4 

217*8 

2318 
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263-1 

270 3 
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268 5 

2S2 8 

299 7 
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853 8 
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859*8 
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855 2 

3513 

353 8 

363 4 

353 5 

353*8 

354 6 
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280*8 
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146 7 
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1728 
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242*6 
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34-8 
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29*7 
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30 2 

31 1 

82-1 

38 3 

35*0 

86-7 

88*8 

286-5 

280-7 

280 8 

287-0 

287 7 

288 4 

289*0 

200-1 

291*0 

292*1 


293*8 

294 6^ 

295 0 

296 8 

298*0 

299 3 

800 4 

301*6 

802*5 

219’5 

226*6 

233*8 

2411 

248 5 

256-1 

263*7 

2714 

279-7 

286 9 

1729 

2918 

802 7 

310 6 

318*3 

320 2 

3341 

Mr 4 Mr 14 Mr 24 
311 8 349 4 357*2 

170-6 

194*0 

210 8 

225*2 

235 5 

237*6 

2316 

226 4 

280-6 

242 1 


257 8 

275 0 

292-8 

310 1 

827 0 

810*3 

848*0 

316-1 

389-0 

74 2 

76-0 

75*2 

74 7 

74 0 

73*1 

71*8 

70*0 

69 2 

67*0 


6/ 6 

65 6 

64 6 

64 0 

04 4 

04*8 

66 2 

66 2 

67'a 

298-7 

298-6 

208*5 

298 5 

209*0 

299-4 

299*9 

800*8 

301*7 

302 6 


303 8 

306 0 

306 1 

307-3 

308 5 

309 8 

3110 

312 2 

818*4 

123-7 

1*29*6 

135 4 

142-1 

146 7 

162-2 

157 5 

102-2 

167*1 

171 5 

1730 

175 3 

178 8 

181*5 

183 2 

1842 

183 7 

1818 

17S-6 

174*9 

190*6 

205 8 

217-9 

223-4 

218 2 

210 8 

212 9 

222*9 

287 4 

258*9 


271 6 

2^9*3 

305 9 

32- a 

;i2H9 

329 2 

321*9 

319 7 

327*0 

30HI 

105 8 

106 7 

107 6 

107 9 

108*2 

107*9 

107:.' 

1065 

105*3 


104 0 

102*7 

101*3 

100-0 

98*9 

98 0 

97 7 

97 2 

97*6 

811*8 

811 1 

310*9 

810 5 

310-8 

811*0 

311*4 

312*2 

312 9 

3186 


31 4-7 

315 8 

817*0 

318*2 

319 4 

320*7 

3219 

323 1 

324 4 

286 7 

248*7 

2510 

268 2 

206 7 

273 2 

280 8 

288*6 

296 3 

804*0 

1731 

311*8 

319*5 

327-1 

334 8 

342 0 

3500 

367 5 

6*0 

123 

199 2 

206 2 

204 8 

197 1 

105 7 

204-0 

217*3 

283 5 

250*7 

•268 2 


285 0 

290*8 

810 3 

31*2 3 

800 1 

301-4 

307*2 

319 4 

.335*7 

1310 

132*7 

184 4 

135-8 

187-3 

138*2 

138 0 

189 5 

139 6 

189*3 


138 9 

137 9 

136 8 

135 6 

134*2 

132 8 

131 6 

131)5 

1307 

3246 

8242 

823*7 

823-2 

823 8 

323-4 

323*4 

828*0 

324 5 

325*2 


326*2 

327*2 

328*2 

329*6 

810 6 

331-9 

833*2 

381-5 

335*8 

136*5 

142*6 

14S*r 

154-7 

160-7 

106-5 

172 4 

178*1 

181*8 

189*4 

1732 

194*7 

199 7 

204-8 

209-0 

213 7 

217*7 

Mr 3 
2212 

Mr 13 Mr 23 
223 7 226 6 

1900 

183 0 

179*4 

185 4 

197 0 

213 0 

230*0 

217 4 

264*6 

279 7 


291-8 

295-7 

290 8 

284 7 

287-6 

298 6 

3i:i-9 

3)1 4 

350-0 

155*2 

157*8 

lf9-4 

161-4 

163 1 

164-8 

166 2 

167-6 

168*0 

169 2 


169 6 

169 9 

169 9 

1612 

168-8 

107 1 

16(;*0 

164-7 

1614 

388-6 

887-9 

837*8 

836*7 

836*4 

330 2 

33b*l 

336 4 

330*8 

837*2 


3181 

339 0 

830 8 

340-9 

.342-1 

343 3 

844-0 

845 9 

847-1 

267-6 

264-1 

271 1 

278*1 

286*8 

202-7 

8002 

307*5 

314 8 

322 2 

1733 

339 6 

337-0 

344 6 

361-7 

3690 

01 

•Mr 4 
181 

Mr 14 

20-3 

Mr 24 
27-2 

lluS 2 

107-0 

177 0 

19/-9 

209-0 

220-9 

24V1 

259*8 

272*5 

299-0 


276-2 

269-1 

260*9 

278 5 

292-9 

8<»9-6 

827-8 

346 9 

4-1 

178-4 

180 9 

182 8 

185 2 

187 8 

18 H 

191-3 

193 0 

194*8 

J9ii*4 


197 3 

196 6 

109 2 

1999 

199*8 

199-7 

199 4 

198 4 

197 4 

858-1 

852 8 

851-6 

86C-7 

850 3 

8408 

849 5 

349 6 

319 8 

349 9 


860-5 

3512 

351*8 

862 0 

354 0 

356 1 

856 3 

857 6 

869*9 

148 8 

155*2 

101-3 

167-7 

173*8 

180 2 

186-4 

192*5 

198*6 

204*9 

1734 

211-1 

217-3 

223-4 

229*4 

236-4 

241-4 

247 0 

252 8 

268*3 

158*2 

172 6 

1801 

206*5 

223 8 

240*2 

2536 

262*0 

261 6 

2- 4*4 


251-5 

258 6 

271 9 

2881 

306-0 

324-1 

842 0 

368-8 

116 

202-2 

204-4 

206*3 

20S*5 

210*7 

218*2 

2161 

217-3 

219 6 

221*5 


228-3 

225 1 

226-6 

227-2 

229-4 

229-9 

231)6 

280-7 

230*8 

7-9 

7-1 

6*8 

5-4 

4*9 

4*2 

8-6 

3*5 

3*8 

82 


86 

41 

46 

5-4 

68 

7*1 

88 

9-6 

10-8 

289-2 

298*8 

299*1 

?046 

310 6 

816 6 

322*9 

829*5 

835 9 

3424 

1735 

849-1 

85.5-8 

24 

91 

15-7 

22 3 

29*0 

36-5 

42*1 

168*5 

184*8 

20V3 

220 0 

234 6 

244 7 

2167 

210 3 

285*4 

240 3 


251-7 

267 5 

2848 

302 4 

820-8 

336*7 

3.50 6 

358*3 

3567 

227*1 

2/9-0 

231*0 

2331 

285 4 

237*5 

239*9 

242*1 

244*4 

246*6 


218 8 

250 9 

252 9 

254 9 

250 9 

25H'5 

269 9 

261 0 

263 0 

23-2 

22-4 

22*9 

20*8 

200 

19-3 

18*5 

17-0 

17-6 

17*2 


17 8 

17-5 

177 

1W4 

192 

19*0 

210 

25fl 

23*2 

161*0 

107-4 

1741 

180-3 

186-9 

10.3-4 

200 0 

200*6 

218-2 

219 7 

1736 

226-6 

233 ;j 

2400 

246-8 

253 5 

260*4 

Mr 8 
267 4 

Mr 18 
274 3 

Mr 28 

2HI-2 

18*2*7 

199-7 

2U9 

220-6 

2314 

227 0 

220*8 

222*0 

232 2 

2407 


263*5 

281-2 

298 9 

815-6 

829 8 

339 0 

389 4 

3.12 4 

310*1 

28**4 

255-7 

257*4 

2691 

281-1 

263-1 

266*0 

267*3 

269*5 

271*9 


274*1 

276-4 

27 -H 

281 1 

283-6 

285*7 

287*7 

289*6 

291 6 

888 

37-7 

87*0 

302 

85*4 

34*6 

83 7 

83*1 

82*5 

81*9 


317 

31-0 

81-5 

821 

32-4 

3i*[) 

33*9 

34 8 

85*8 

856-6 

863*5 

851*9 

8516 

8a723 

854*0 

856 5 

359 8 

86 

79 

1737 

12-6 

17-5 

229 

28 3 

33 7 

39-5 

Mr 4 

46 5 

Mr 14 Mr 24 
51 3 57 1 

1952 

208 3 

2! 6-4 

2184 

2C5’9 

201-5 

2l3*p 

226-6 

242 7 

2000 


277 6 

294 4 

309 6 

819-9 

822 6 

816*:i 

311 7 

316*7 

829*4 

2862 

286*6 

287 1 

2800 

2894 

290-6 

292-4 

2942 

296*3 

298*6 


3lK)-7 

3)2-9 

305 2 

807 8 

310 2 

8123 

315 7 

3172 

819*6 

58*8 

f2-8 

62*8 

518 

61*0 

60-2 

40-8 

48-6 

478 

47*0 


467 

46-4 

45*9 

461 

46 8 

46 6 

47*3 

480 

487 
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TATU.K V-B.— GEOOENTBIO PLAGES OF J*L\NETS 


:{96 


TABliS 


Odooentrio Plaoef of Hars, Mercnryi Japitor, Veant and Saturn for OYOry tonth dap of currant opolt. 

Tonuit MJ>. 1765-iL.D. ISiS; 


of 1.8. Y 


0 

10 

20 

30 

40 

50 

60 

70 

80 

90 100 

3.10 

120 

130 

140 

150 

160 

IfO 

Ene. dalo 


Mr 29 

Ap 8 

Apis Ap28 

My 8 

My 18 My 28 Je 7 

Je 17 

Je27 J17 

J1 17 

J1 27 

An 6 

An 16 

Au26 

8 6 

8 15 

1787 

Mara 

• it 

0lt4 

00 5 

72 5 

78*6 

84*7 

90 8 

97*1 

108*8 

109 4 

116*8 121*9 

128-3 

184 0 

141-0 

147*4 

163-7 

160 8 

106-7 


M(iro. 


887 H 

355 8 

13 8 

32*8 

513 

67*9 

80 6 

86-4 

82*1 

76-8 78 7 

80 7 

104*6 

122*2 

HO-8 

158-8 

174 8 

189-8 


Jnp. 


320 7 

822 7 

824*7 

820*8 

828*3 

820*7 

881*0 

8318 

832-2 

382*4 882*4 

882 0 

881 2 

830-3 

329 0 

827-6 

826-2 

824*7 


Sat. 

... 

49*8 

50 7 

510 

53 0 

64*3 

65*6 

56 8 

58.3 

6w*7 

61*0 62 2 

08*4 

64-7 

65*4 

66*3 

67*1 

07 5 

681 

1788 

Marh 


304‘4 

811*8 

819 4 

826 8 

334*4 

341 8 

849 2 

856 3 

8 3 

10 3 16-8 

28*3 

29*5 

86-4 

41*1 

461 

50-7 

84-8 


Merc. 


8.')1 3 

10*2 

28*5 

45*0 

59*0 

667 

64*7 

67*6 

68-5 

69-2 831 

1(K)*8 

118*6 

187-0 

1540 

169*4 

180 7 

188*8 


Jup. 


8 18m; 

861 0 

853 3 

355 6 

867*7 

859*9 

21 

88 

58 

6*8 7*8 

8*0 

8*8 

91 

87 

8*8 

78 

6*2 


Bat. 

•• 

02 6 

63*5 

64*7 

65 7 

67 0 

68 8 

69*6 

70 9 

72*2 

78 5 74 8 

76*1 

77-4 

78-5 

79*6 

805 

81*1 

81-7 

1739 

Mars 


70 n 

810 

87 0 

02*7 

98-5 

1041 

1100 

n6*() 

121-9 

128*1 134*2 

140*5 

HO 8 

153 2 

159 5 

166 1 

172*6 

1791 


Merc 


60 

23*2 

87 8 

46 7 

46 5 

39 4 

38*8 

46*6 

010 

78 1 96 6 

1149 

132 9 

148*9 

101*7 

167-4 

164*0 

157*0 


dap 

... 

15'9 

1H4 

20-8 

28 2 

25 5 

27 9 

80 2 

32 6 

34 8 

86 6 38 7 

40 3 

41 8 

48*1 

410 

448 

45-1 

451 


Bat. 


76 9 

768 

77 6 

78*5 

79*6 

HU 9 

82 1 

88 a 

84 7 

86*9 87 3 

8H 7 

00 1 

91-2 

02 3 

986 

*.•4 4 

95-2 

1740 

Mars 


822-2 

830-0 

337*8 

H45 0 

358 0 

0*6 

8*1 

16 4 

22 6 

20 7 36*7 

43*4 

.50 2 

56 7 

02 8 

68 9 

74 8 

80-8 


More. 


10 0 

26 0 

281 

21 2 

162 

25*1 

38*9 

56*6 

73 0 

92*6 110 0 

127-8 

142 0 

140 6 

148*8 

141*2 

140*1 

147 9 


Jup. 


48 H 

4(«*0 

481 

60*2 

.52 8 

54*9 

67*2 

69*6 

619 

64 2 66*5 

68*7 

70 7 

72 4 

74 1 

76 8 

77 2 

78 2 


Sat 


89.6 

90*1 

90*7 

91*8 

92 4 

984 

94-6 

95 3 

90 9 

9K*2 99 6 

100*9 

102*3 

108 5 

104*7 

106*0 

107*0 

108-1 

1711 

Marw 


9.5 0 

08 8 

103 2 

108*0 

1132 

118*8 

1210 

129 4 

135*3 

141 2 1471 

153 4 

159 6 

165*9 

172 8 

178 8 

185 7 

192*3 


Merc. 


6 0 

4*2 

350 0 

4*1 

16 0 

32 9 

511 

70*0 

89 0 

105 9 121 4 

1816 

U25 

125-2 

122 3 

128 8 

1418 

167*1 


Jup. 


72 1 

7.3*1 

76 2 

70*9 

78 9 

810 

83 0 

85 2 

87 6 

80 9 92 1 

04-5 

96 7 

09*0 

1010 

103 2 

105 0 

106-8 


Sat 


1033 

103 6 

103 9 

104*3 

105*1 

106 0 

106 8 

107*9 

109-0 

1106 111*5 

1128 

114*1 

1J54 

116 7 

1180 

119*1 

120*2 

1712 

Mara 


339 1 

346 * 

854*0 

2*3 

9 9 

17 3 

24 6 

319 

39 1 

46 2 62 9 

59*7 

00*5 

73 0 

79 4 

8r> 0 

919 

97 9 


Merc. 


340 8 

8M3ii 

364*8 

10-3 

28*2 

47*1 

00*1 

84 2 

100 0 

111 8 1164 

100 7 

104-4 

108*4 

120 8 

136*1 

153*3 

171-0 


Jup. 

... 

101 9 

102 6 

103 2 

104 2 

103 6 

106 u 

108*8 

1108 

112 7 

111 8 117*0 

110 0 

121-2 

123 0 

126 6 

127 9 

180 2 

182*1 


Bat 

... 

1172 

117*2 

117*2 

117 3 

llHO 

ll^- 7 

119 2 

120 2 

121-2 

122 2 123 5 

124 8 

120*0 

127*8 

128-0 

120*9 

181 1 

132-8 

1748 

Mars 


1191 

120 7 

123*3 

120 6 

180 3 

184-7 

139 0 

141*7 

150 1 

165*7 1816 

107 4 

172 8 

179*9 

180 5 

193*0 

I99-8 

208*7 


Merc. 


838 3 

848 1 

5 0 

24 4 

43 4 

61*8 

78 3 

91*3 

97 0 

98 2 86 7 

68 9 

99*9 

114*0 

132*1 

160*0 

167*7 

184*8 


Jap. 


133‘H 

183 8 

133*1 

133 2 

133*5 

1 ^4 8 

135*4 

136 5 

138 0 

189 6 141*1 

143*1 

1 15*4 

147 5 

149*0 

1518 

154-0 

166 2 


Sfvl. 

... 

i:u*l 

130 8 

130 5 

iao*4 

130 8 

1.11*1 

131 6 

1.S2 4 

133*2 

184 0 135 2 

136-3 

137 .5 

183*8 

140*0 

141*3 

142 5 

U3*8 

1744 

Mars 


3.6.V2 

20 

10*8 

177 

25*4 

32 4 

39 7 

467 

53 7 

60 5 67*6 

74*2 

80*8 

87-3 

9.3-7 

100*0 

1062 

112-4 


More. 

... 

3 43 I 

1*6 

*20 3 

.}8*9 

60 1 

70 1 

77*5 

75 0 

68 7 

69 0 78 7 

03*3 

110 3 

126*8 

J400 

163*7 

173-9 

1899 


Jup. 

... 

107 4 

mi 

108*1 

104 2 

103 5 

163*4 

103 8 

163 6 

let 5 

105*4 166 6 

168*1 

169 7 

171 5 

173 4 

176 5 

177*6 

179*7 


Sat. 


144*8 

144*3 

143 8 

143*5 

143 0 

148 8 

143 8 

14U 

1451 

145*7 140 7 

147 7 

148*8 

150 0 

159 2 

152-4 

168-7 

154*0 

1745 

Mars 


1540 

152 2 

151*0 

J52 1 

1518 

150*1 

1.59 8 

163 9 

168-.1 

178*8 178 6 

184 2 

100*0 

106 3 

202-5 

209*1 

215*9 

227-7 


Merc. 


357 7 

1.5 6 

33 5 

48*4 

57*0 

68 0 

60*9 

4S9 

67 4 

71*0 88*4 

106 5 

1210 

142 6 

153*6 

171*3 

177*1 

1734 


Jup, 


201*4 

200*2 

199*4 

197 6 

106 4 

195 4 

104 8 

193 8 

103*0 

193*6 108*9 

104 6 

J9.)*5 

106*7 

108*3 

199 8 

201*5 

208-5 


Sat. 


158 2 

157 0 

167 0 

150*4 

150 2 

150*2 

1.501 

156*4 

156-8 

167*2 158 J 

1.59 0 

1.59 8 

100 0 

102 0 

]03*1 

164 3 

165*6 

1740 

Mnrs 


10 4 

17-8 

251 

.32 8 

80*5 

40*6 

53*5 

60 4 

07-3 

73 9 80 6 

87 3 

08 9 

100*« 

106*6 

113 0 

119*3 

126*5 


Meic 

••• 

118 

20 9 

87*5 

89*2 

32*0 

29*4 

.36 0 

49*4 

600 

84-0 102 7 

121*0 

137*8 

161*8 

169*2 

*168*7 

161 1 

118 9 


Jup. 


235 0 

231.0 

233 4 

282 7 

231*4 

280 1 

228 7 

2*27 6 

220 3 

225 5 224 8 

224 4 

224 4 

224 8 

225 5 

21^6 4 

227*6 

229*0 


Sat 

... 

171 4 

170 7 

1700 

169*8 

169*0 

l.)8*6 

168*2 

168-4 

168 6 

168*7 169*4 

170*1 

170*8 

171 8 

172*9 

178*9 

176-1 

176*8 

1747 

Mara 


200*7 

201- 4 

201 3 

198 2 

105*1 

198 <4 

193 0 

194 0 

195-9 

198 0 202 6 

206*8 

211 8 

217 0 

222*9 

228-9 

23V8 

242-0 


Merc, 

#•* 

10*4 

20 7 

15*0 

9*9 

14*4 

27*1 

43 3 

61 5 

80 5 

98*9 116 3 

131*3 

141-5 

142-K 

1860 

182-1 

188*1 

150-9 


Jup 


206 4 

207 2 

267 4 

267 3 

267*0 

266*4 

205 4 

26t2 

262*9 

261 6 2u0 8 

259-1 

258 1 

257-8 

267*0 

256*8 

2570 

2W7 


Sat. 

• 

1848 

183*5 

182*7 

IKi 9 

1814 

180 9 

180 3 

180 3 

180-3 

180 2 180 6 

181 1 

1816 

182 5 

183-4 

184*3 

185*4 

li6'6 

1748 

Mara 


25 8 

32 8 

.39*2 

46*3 

68*0 

69*9 

66*7 

73 3 

800 

86*6 98*3 

996 

106*1 

1126 

118 9 

125 4 

1817 

187-8 


Merc. 


86F7 

3S1*2 

853*8 

5*2 

20*7 

38*6 

673 

760 

98*9 

110 2 121-6 

125 5 

120*2 

1147 

118*7 

180 4 

145-7 

102*8 


Jop. 


290 1 

297 8 

290*1 

800*3 

8013 

8010 

301-8 

801*4 

300 9 

800*2 209*2 

297*9 

206*6 

296*8 

294*0 

2929 

292*0 

tm 


Sat 

... 

196 7 

105 9 

105-1 

1044 

198*7 

193 1 

102*4 

192-2 

192 0 

101*6 191 9 

102*2 

192*6 

198*2 

194-0 

194-7 

195-8 

1968 

1749 

Mara 


2494 

258*2 

256 6 

2501 

280 8 

261*3 

260-9 

259 0 

257*0 

254 8 252 1 

250 6 

251*6 

258 1 

256 9 

259*4 

264-0 

109-0 


Merc. 


834 2 

348*8 

358 2 

160 

34*7 

58*7 

72*2 

88*8 

101*7 

107*6 108-7 

97*4 

99 0 

109*9 

124*6 

141*7 

1595 

177-1 


Jup. 


324 4 

320‘6 

828*8 

330 0 

882 4 

834 0 

835*2 

885*3 

837 0 

837 4 337*7 

387-2 

830 7 

886-7 

334 5 

888-2 

8818 

180*4 


m. 


20S*9 

208*1 

207 4 

206 6 

205 9 

205*0 

204 4 

204*0 

208 0 

208*2 208*2 

208*2 

203 8 

2089 

204-5 

2050 

206-9 

|06’8 

176U 

Mart 


89 9 

40 5 

581 

59 7 

66*5 

78 U 

79*6 

88*1 

02 6 

98*0 105 8 

111*7 

118*2 

124*5 

I.VO 9 

187*8 

143*6 

152*0 


Mere. 

.. 

8.36 5 

353*4 

117 

80 0 

49 8 

63*4 

80*6 

88*6 

808 

79*6 7B*6 

889 

102*7 

120*2 

1382 

166*0 

172*8 

1888 


Jap. 


85*2 1 

854*5 

3.56*9 

850*8 

1*5 

3*8 

67 

7-7 

»*4 

10*0 12*2 

18*1 

18*7 

14*1 

13*9 

18 8 

18-0 

11*9 


Sit. 


220 7 

2*20 0 

2198 

218 7 

217*9 

217*1 

216*8 

215 7 

216-1 

214*6 214 4 

214 4 

214 3 

214 6 

214*9 

216-4 

216-2 

W7*l 

Ens. date 


Mr 30 Ap9 

Ap 19 Ap20 

Mv 9 

My 19 My 29 Je 8 

Je 18 

Je 28 J] 8 

JI18 

J1 28 

An 7 

Au 17 Au 27 

8 6 

8 16 

1761 

Warn , 

... 

276-4 

282*7 

289 0 

295 8 

801*8 

307 1 

812*6 

817*7 

822-4 

326-5 8800 

882*2 

833*8 

332*7 

,331*1 

828*7 

826*3 



Merc 


3491 

79 

20*6 

43*9 

59 0 

68*7 

09*2 

62*1 

60*0 

67 8 81*6 

98*8 

116*8 

184 6 

162 2 

167*7 

180*7 

1|64 


Jup. 

• t. 

19-9 

22*8 

247 

27*: 

2u*5 

31*0 

34*3 

86*6 

88*7 

40-8 42*7 

44*4 

46-2 

47*4 

48 5 

494 

49-8 

!!<► 


Bat. 

... 

282*2 

281*7 

231*8 

230*6 

229*7 

228*9 

228*2 

227-5 

226*6 

226 9 226-8 

225*4 

225*2 

226 4 

226 6 

225*8 

226-5 

IITi 

HloBb. 

Vrih. Mith Kat. Bim. Kan 

Tul Vrtoh. Dhan. 

Mik. Kttiti. :Miii. Asfn. Bhar. ] 

Krit. Bohi. 

Mriff. Ardh. Punar. 

Pnah 

Ai^loa 

80 

m 

00 

120 

150 1 

180 

210 240 

27U 

800 

880 860 13’8 267 ' 

ICO 

58*8 I 

66-7 

80-0 

dS'S 

106*7 




TABLE V-B.— GBOOBNTBIC TLACES OP BLANBT8 


397 




Mm, JlB. X637-A.D. 1999 i Mmury, A.D. ie45-iLX). 
Sfttuni, AJO. 1617-A.B. 1999. 


180 

290 

800 

810 

880 

830 

340 

260 

860 

870 

8 25 

05 

015 

0 26 

N 4 

NU 

N 21 f 

D 4 

DU 

D 24 

178*1 

170*8 

186*6 

108 2 

199*9 

206 7 

213*5 

2204 

227*4 

234*4 

198*5 

^ 100*2 

1920 

1884 

194*6 

206*7 

222*1 

280*4 

856*8 

278*9 

828*7 

3228 

822*3 

821*8 

321*9 

822-8 

823*2 

824*2 

825*6 

8272 

68*1 

67'0 

67*6 

67*4 

667 

667 

66 3 

64 4 

63*6 

637 

57*9 

60*2 

61*4 

61*4 

601 

57*4 

. 6^8 

51-4 

48*8 

47 8 

178*2 

172*5 

176*2 

187*2 

202*1 

210*0 

236 2 

263-3 

200*1 

2810 

6*0 

8*0 

23 

0*7 

859 7 

869-1 

358 4 

8584 

368*6 

859 1 

82 8 

82*8 

82 3 

828 

81*8 

818 

80 8 

79 9 

79 1 

78*8 

1887 

1926 

1994 

206*2 

218*3 

220-4 

227*4 

234-7 

242*0 

240 4 

168*0 

107 6 

182*1 

108 4 

2157 

232 9 

249*1 

262*8 

2712 

270*6 

44*7 

441 

481 

41*9 

40*6 

88*7 

87*0 

36 5 

35 7 

349 

90*0 

963 

96*5 

96*8 

96*6 

00-8 

961 

95*3 

94*6 

98-8 

86*4 

00*4 

94 5 

981 

101*2 

108*4 

104 5 

1044 

108 2 

100*4 

161*7 

177 0 

195*2 

2125 

220*0 

248 5 

253*7 

2667 

240 3 

2447 

79*1 

79 4 

79 7 

79*4 

79*0 

78*1 

77*0 

75-7 

74 5 

78*2 

1090 

100*6 

110*1 

110 6 

110*7 

110-0 

110 6 

110-1 

109*6 

108*9 

199*1 

206*0 

213*0 

220*3 

227 4 

284*6 

242*0 

249*4 

257*0 

264*5 

178*9 

191*6 

209*0 

224*1 

235*9 

240*1 

286*8 

229*4 

231 1 

241*4 

108 8 

109*8 

110*8 

111 7 

112*2 

112-5 

112 3 

1119 

111*2 

110*2 

121*4 

122*2 

122 9 

128.7 

124 0 

124*2 

124*6 

124*2 

128 9 

128*6 

103*6 

100*2 

114*4 

119*3 

124*0 

128*1 

181*8 

184*0 

130*8 

187*9 

198*6 

204 6 

217*6 

224.8 

222*7 

2 H 8 

218*8 

221*4 

286*8 

251*9 

134*1 

186 0 

137 9 

139*3 

140*7 

142 0 

142*8 

143*8 

143*6 

143*5 

183*4 

184 4 

186*8 

136 3 

136*8 

187*4 

1878 

187*7 

187 7 

137 5 

218*0 

220*6 

227*0 

284*9 

2424 

249*8 

257*4 

2<)50 

272*0 

280*5 

198*6 

207*6 

208*8 

200*7 

197*6 

203*8 

2160 

281*6 

248*6 

266*1 

158*4 

100*6 

102*6 

104*6 

166*5 

168*1 

169*6 

171*1 

172*1 

17 . 3*1 

145*1 

146*1 

147*2 

148*2 

149*2 

143*6 

160*4 

150*6 

160*6 

160*8 

118*4 

124*3 

180*0 

385*0 

1410 

143*1 

161*0 

166 6 

160*7 

163-4 

193*2 

187*6 

181*8 

185*2 

196*6 

211*4 

227*7 

245*4 

262*6 

278'5 

181*9 

184*1 

186*2 

188*4 

190*6 

192*7 

194*6 

190*6 

198*8 

199*9 

156*2 

157*8 

159*0 

169*6 

160*4 

101*2 

162*1 

162 5 

162 9 

168*2 

220*6 

236*7 

248 9 

2514 

258*8 

266 5 

274*1 

281-6 

289*6 

297*3 

166 5 

167*2 

177*1 

191*1 

207*5 

224*9 

242*0 

258*4 

272*0 

280*4 

205*6 

207 6 

209*7 

212-0 

214*2 

2164 

218 6 

220*8 

222*9 

225 0 

166 8 

108*0 

109*8 

170 4 

171*4 

172*4 

173-4 

174 0 

174*6 

175 1 

181*7 

187*8 

U , v 7 

149*7 

15 ) 6*4 

161*2 

106 7 

171*1 

177*6 

182*8 

167*6 

171*1 

187*2 

204 4 

221*8 

288*1 

252*8 

268*0 

264*8 

268*4 

280‘6 

232*4 

234*4 

286*5 

238 6 

240 9 

243*1 

2453 

247*7 

240*9 

177*4 

178*6 

179*8 

181*1 

182*1 

183 2 

184*8 

186*0 

1857 

1866 

248*6 

266*6 

262*8 

270*0 

277 4 

284*7 

2923 

209*9 

307*5 

816*0 

106*6 

183*7 

201*3 

2181 

288*1 

244*8 

249*8 

2 U *8 

23 S -2 

210*2 

258*6 

259 8 

261*4 

263*0 

264*7 

266 7 

208*8 

27(;*9 

273-0 

276*6 

187*8 

1800 

190 2 

191*4 

192*5 

198*6 

194*7 

196 6 

106 4 

197 3 

144*2 

150*4 

150*6 

162*7 

168*8 

174*9 

181*0 

187*1 

193*1 

199*1 

170*9 

197*8 

218*6 

220*5 

238*5 

281*6 

224*0 

222*8 

231*1 

245*1 

291*1 

291*2 

201*7 

292*5 

29 <.7 

204*8 

896*4 

298*1 

801*0 

302 8 

197‘9 

190*1 

200*8 

201*4 

202*6 

208*8 

204 9 

205*9 

206 9 

207 B 

274*4 

380*4 

286*5 

203*2 

299*8 

806 6 

813*8 

820*1 

827*3 

3841 

1088 

207*8 

216*9 

217*0 

209-9 

2661 

212*7 

225*2 

24 A -7 

268*0 

820*3 

328*4 

827*5 

827*2 

326-9 

827 3 

327 9 

828*7 

3300 

381*4 

207 8 

209*0 

210*1 

2 U *8 

212-5 

213*7 

214*8 

216*9 

2170 

218*0 

1668 

162*8 

169*1 

175*4 

181*9 

188*8 

104*6 

201*1 

207*0 

214*1 

199*1 

2022 

196 3 

191*0 

194*6 

205 5 

2202 

237*2 

254*6 

271*9 

10*8 

9*4 

8*0 

68 

5*6 

4*7 

4*0 

8*5 

35 

40 

217*9 

21 * J ‘0 

220*0 

221*0 

222*8 

223*6 

224*8 

225 0 

227*0 

228*1 


1999 i ITupiter, A.II. 16fi6-A*a 1999 < 



280 

390 

300 

310 

320 

330 

340 

360 

360 


Ja8 

JalS 

Ja 23 

F2 

F12 

F22 

Mr 4 

Mr 14 Mr 24 

1738 

341 5 

248 7 

266*0 

268 8 

270-6 

2781 

285 5 

292 9 

800*5 


289 2 

3008 

805 6 

800 3 

294 2 

297 4 

808 3 

823*8 

841*4 


328 8 

880 8 

382 9 

3K5-1 

337-5 

880 8 

842 2 

344*7 

84V*i 


62*1 

61 5 

608 

607 

60 6 

606 

610 

61*5 

62*0 

1739 

40*8 

47 8 

40*7 

52*4 

55*8 

69*0 

03 9 

08*7 

786 


288*6 

28.) ‘6 

278*6 

278*8 

287-8 

a02’2 

819*4 

387*7 

856-8 


859 9 

M 

26 

44 

6*1 

8*1 

10 2 

126 

14*0 


77*5 

76 8 

76*0 

76*7 

76 3 

74 9 

75*1 

75*4 

75*5 








5fr 3 

Mr 1.3 

Mr 28 

1740 

266*6 

264-2 

271*8 

279*4 

2871 

294 8 

302 6 

810*5 

318-2 


263 4 

261 1 

268 0 

2814 

2H7*r 

816*8 

334-1 

352*2 

85 


34 6 

84 5 

84 8 

86*6 

806 

87 6 

89*1 

40*8 

42 5 


93*1 

92 2 

018 

90*8 

902 

805 

89-5 

89 4 

898 

1741 







Mr 4 

Mr 14 

Mr 24 

96-7 

98*0 

89-7 

87*0 

861 

86*2 

87 6 

900 

03*0 


249-2 

261-1 

276 6 

294 0 

812*2 

.380 0 

846 9 

08 

9*0 


7L*9 

70 9 

70*0 

60*4 

69*4 

69*8 

(j0 7 

70 6 

71 8 


108*1 

107*8 

1C65 

105*8 

105*0 

104-2 

108 9 

108*6 

1083 

1742 

272.8 

280*0 

287*7 

295*6 

80i*4 

311*4 

810 8 

827*1 

835*1 


256*9 

272*6 

290*5 

808-8 

825-4 

889*8 

,H49*6 

350*2 

848*4 


1091 

107*7 

106*4 

105 8 

104*0 

108*0 

102 4 

102 1 

102-0 


122*0 

122 2 

121*4 

120-8 

119*9 

1101 

118 6 

117*9 

117*8 

1743 

188*0 

136*7 

138*7 

130*8 

l‘;6-3 

122*9 

1208 

118*7 

118*5 


26 a 

287*1 

304*2 

819 8 

329*9 

882*8 

826 5 

8218 

826*0 


143*1 

142*5 

141*6 

UO‘4 

189 0 

137*0 

1804 

185*8 

134*4 


187*0 

186*8 

135*8 

136*0 

184*2 

133 4 

182*7 

mo 

181*8 

1744 







Mr 3 

Mr 18 Mr 28 

288-2 

296*2 

804*1 

811*9 

819*8 

827*7 

885*0 

848*8 

851*0 


2882 

298*7 

3106 

815*8 

810 7 

804-4 

807*1 

818*6 

883 9 


178*0 

1739 

173*8 

178*8 

172*8 

1717 

170*6 

109*8 

168*1 


160-4 

150*0 

140-7 

149 0 

148-2 

147*6 

146*7 

146*9 

145*1 

1745 







Mr 4 

Mr 14 Mr 24 

166*6 

168 8 

170-2 

170 2 

168-0 

]60'5 

163*0 

150*1 

158*8 


291*8 

297 9 

206*.l 

288*0 

288*2 

207*8 

811*9 

,32W^4 

847*8 


201*4 

202-3 

203-2 

208*8 

2041 

204*0 

203*7 

208*1 

202*1 


168*1 

108 0 

162*8 

162*2 

161*6 

161*0 

100-2 

1594 

158*5 

1746 

806*1 

812*9 

820*7 

828*6 

880-1 

343-0 

8.51*4 

359*1 

0*6 


880*8 

272*7 

270 4 

277*9 

291*2 

307-5 

326*6 

844*1 

3*2 


227-0 

228 7 

230-8 

231-8 

283 1 

234 0 

284 8 

236*1 

286-1 


175*2 

175*8 

175*4 

176*0 

174*5 

174-1 

178 8 

172*7 

17V8 

1747 

187*7 

192*3 

196*5 

200-8 

203 4 

206*1 

207*6 

208*4 

207 7 


268*8 

258*7 

270*6 

280*1 

803*5 

821*9 

889*9 

8570 

11*8 


262*1 

254 8 

256*8 

258*8 

260*2 

262*1 

263-7 

266H) 

2^‘6*0 


180 7 

187*1 

187*3 

187-1 

186*8 

186-6 

186*0 

185*8 

184*7 

1748 







Mr 8 

Mr 13 Mr 28 

322*5 

830*1 

387*6 

845*1 

862 6 

869*7 

7*2 

14*4 

31*6 


250*8 

266*1 

282*3 

300*2 

818*1 

8,35*2 

85(!*2 

01 

1*0 


277*8 

2S0 2 

282*6 

284-9 

287*1 

289.3 

.01*4 

298-4 

205-4 


197*8 

198*8 

198*8 

108 8 

198*7 

198*7 

198*1 

197*5 

197*0 

1749 







Mr 4 

Ur 14 Mr 24 

204*9 

210*7 

216*4 

222*1 

227*6 

232*0 

287*9 

243*7 

247*3 


261*8 

279*1 

296*7 

818*9 

829*0 

380 0 

843*2 

837*1 

882*4 


804 4 

806*8 

309*1 

3114 

.3140 

316-3 

318-7 

821*1 

323*4 


208*5 

209-1 

209 8 

210 0 

210 2 

2103 

209*9 

209*0 

2001 

1750 

841*2 

348*8 

.356*2 

2*2 

0*1 

16 8 

22*7 

29*5 

804 


275*5 

292 8 

808 4 

820 4 

326*5 

820 8 

8U-8 

3171 

328 4 


888 6 

384 9 

837*0 

889 2 

341*4 

843*8 

846 2 

348 6 

850*8 


218*8 

219*6 

220*8 

220*7 

221*1 

221*4 

2214 

221*4 

220*9 

1751 

220*6 

227*1 

288*6 

240*2 

246 7 

258*8 

269*8 

200*3 

272*0 


2H7*9 

800*9 

807 6 

805*0 

297*8 

208 2 

807*6 

822*2 

339*4 


4*5 

56 

6*8 

8*3 

101 

11*9 

111 

10*8 

18*4 


228*9 

k29'8 

230 7 

281*2 

281*7 

282 2 

232 2 

232 2 

232*2 


B26 0 6 Olfi 0 26 N6 N16 N25 T) 6 D 15 I) 26 1759 Ja4 Jal4 Ja24 P3 P 13 F 23 Mr4Mrl4Mr24 


828*9 824‘6 826'8 828 9 832 5 386*6 346*6 346*2 356 3 856*9 

184^7 175 7 176*6 186*8 200*3 216*8 234*0 261*4 268*2 28 X 3 

49*8 49*2 48*3 47 *^ 46*1 448 48*8 42*2 41*1 40*1 

227*8 228*8 229*8 280 8 282*0 283*2 284*3 235*4 296*6 237*7 

]l4g. P. Ph»l. V. Pbal. Hatte. Chit SvatL Vlia. Anar. Jyeth. Mala. 
183*3 146*7 160*0 1783 186 7 200*0 213*8 226*7 240*0 258‘3 


2*6 8*5 U *3 20*4 26*4 32*6 38 7 45*0 61*2 

290*0 289 6 28 * 2*5 279*6 287 4 800*8 317*3 335*5 354*0 

80*7 89*8 .396 40*0 40*0 42*6 43*8 44*7 46*6 

238*7 289*7 240*8 241*4 242*1 242*8 243*0 243*3 243*4 

P. Aih. U.Ath* Ban 8aUb. P Bbad U.Bhad. Reyati, 

266*7 280*0 293*3 306*7 320*0 883*3 846*7 860 * 0 * 



m 


T'ABLI! V-B.-^GEOOKNTBIC PUGES OE -mSETS' 


TABXai 

Oeocentrio P1 »ms of X»n, Meroury, Ttipitor, Voaui and Saturn for orory tenth day of ourrent oyo It 

Venus, A.S. 1765-A.S. ISSS; 

)SrofIS.V'. 0 10 30 30 40 30 60 70 80 90 100 110 120 180 140 180 160 170 

'Bug. data ...Mar 29 Ap 8 Ap 18 Ap 28 My 8 Hy 18 My 28 Je 7 la 17 Je 27 Jl 7 7117 Jl 27 An u tu IS^Au 26 8 16* 8 26 


752 Man 

.. 647 

GO‘8 

07*1 

738 

79 4 

85 9 

92*2 

98*8 

104*7 

110*9 

117 4 

128‘6 

129 8 

1868 

142*6 

149*0 

1554 

161*0 

’ Mere, 

8'9 

21*7 

37*8 

481 

50 7 

44*1 

403 

4B4 

59*7 

761 

94 2 

112 8 

130 8 

147 5 

161*6 

169 8 

108*8 ' 

161*1 

1 Jup 

4,7 0 

49*5 

61*6 

53*8 

65*9 

5H*4 

60*9 

63-2 

65-4 

67 0 

702 

72 2 

74 4 

76*8 

78-0 

79-7 

81*8 

182*4 

'i Bat 

.. 248 r, 

248 2 

242*8 

242*4 

241*7 

241*0 

240 2 

289 4 

238*7 

237*9 

237 4 

226-8 

230-6 

236*4 

236 4 

286*4 

237*0 

237*6 

'Eng dat« 

.. Ap 9 Ap 19 Ap 29 

My 9 My 19 My 29 

Je8 

Jel8 

Je28 

Jl B 

Jl 18 

JI 28 , An 7 An 17 

An 27 

S 6 

8 16 

B 26 

[?68 Man 

. 296 9 

304'3 

811*8 

319*1 

820 2 

888*2 

840 7 

347 5 

354*4 

10 

7-8 

l«*4 

18 9 

24*4 

29*2 

33*2 

»0*6 

88*0 

‘ Mere. 

. 16‘0 

27 2 

81*4 

25*6 

20 9 

25*4 

37-5 

53 6 

71*7 

90*6 

108 9 

126 8 

141*4 

160*9 

152 4 

145-8 

141*8 

1480 

' Jnp. 

761 

77’4 

789 

806 

82*i 

84*5 

80 B 

H8*8 

91*1 

93*4 

05*0 

979 

100-8 

102-8 

104*6 

106*7 

108*7 

no*4 

Sat. 

. 264 6 

254 3 

2541 

258*9 

258 2 

252 0 

252*0 

2518 

260 5 

240*7 

249*1 

248*4 

247*8 

247-0 

247*5 

247 8 

247*6 

218-0 

1754 Man 

. 09 8 

75*5 

81-2 

871 

92*9 

98 9 

104*0 

101*0 

1171 

128*1 

1294 

185 7 

143*0 

140.3 

164*7 

101*2 

167*0 

171*8 

Mere, 

. 123 

9*0' 

28 

4*6 

16-7 

3M 

49*2 

67*8 

86*9 

104-0 

120*4 

132 8 

185 7 

139*4 

124-8 

128*7 

140*2 

155*0 

Jap. 

. 106*2 

106*0 

107*1 

108*1 

109 8 

1107 

112*3 

114 1 

116*0 

U8*0 

120*8 

122 4 

124 6 

180 7 

129*0 

131*2 

188*8 

185*6 

Sal. 

. 205 5 

266*6 

266 6 

265 6 

205-0 

264 6 

268 9 

26.1 1 

262*3 

201*0 

269*9 

260 2 

2596 

259 2 

268*8 

258 4 

268*6 

268*7 

Eng. date 

.. Ap 10 Ap 20 Ap 80 Mr 10 My 20 My 80 

Je 9 

Je 19 

Je 29 

Jl 9 

Jl 19 

Ji 29 

AaS 

Au 18 

Au28 

8 7 

8 17 

S 27 

755 Mara 

.. 815 4 

828*0 

330*9 

atiS't 

840*1 

858 6 

1 1 

9*8 

16*0 

22 7 

295 

86 5 

42*9 

49-2 

65*2 

61*2 

06*7 

71-7 

' Merc. 

. 844*4 

844*8 

363*6 

H'H 

201 

45 0 

64*0 

82*3 

98 9 

112-0 

118*1 

114*6 

107*7 

109*2 

119*8 

184 4 

1512 

168*9 

Jop. 

.. 138'4 

187 0 

187*3 

IhTi 

187-6 

188*2 

1891 

140*2 

141*4 

1481 

144 8 

146*7 

148*6 

160*7 

1528 

155 0 

157*2 

159*5 

^ Sat 

.. 276*2 

276*6 

270 8 

277'0 

276*6 

276*8 

276 0 

276 2 

274*6 

278-8 

278*1 

272 4 

2716 

171*0 

270*5 

269*9 

209 8 

269*8 

Eng, date 

Ap 9 Ap 19 Ap 29 

My 9 My 19 My 29 

Je 8 

Jel8 

Je SS 

Jl 8 

Jl 18 

Jl 28 

An 7 Au 17 An 37 

S 0 

B 16 

8 26 

1766 Mara 

.. 668 

91 7 

96 5 

101*8 

1071 

112*6 

118 8 

124 0 

130*0 

1360 

1420 

148*2 

164*4 

160*9 

167*8 

173 9 

180*4 

187*1 

Mero 

. 882 9 

846*4 

85 

22 0 

41*0 

69 8 

769 

9J1 

99 2 

9 1*7 

906 

89 8 

99*2 

113 2 

1.300 

147*7 

)e6*6 

182*7 

> Jap. 

.. 172*0 

170 7 

1696 

108*8 

168 0 

167 6 

107-.5 

167*7 

168-8 

169 1 

170*2 

171*4 

173*1 

174*8 

176*7 

178*6 

180*7 

182 7 

Sat. 

287 2 

287*6 

287*9 

288*4 

288 2 

288*1 

288 0 

287*4 

2868 

286*2 

285*4 

284 6 

288*9 

28.3 2 

28*2*5 

2818 

281*6 

281-4 

1757 Man 

832*6 

840-5 

848-2 

855*9 

34 

11*0 

18 3 

26*7 

33*0 

40*0 

47 0 

58*7 

60*4 

67*1 

78*3 

79*6 

86*6 

914 

Merc. 

... 84M 

859 2 

18*2 

36*8 

54 0 

69*6 

791 

80*0 

78 0 

70*0 

78*8 

91*8 

108*8 

125*0 

144-6 

161*8 

177*7 

193 0 

Jap. 

... 206*1 

204 9 

208*7 

202 8 

201*1 

199 9 

1989 

1981 

197*7 

197*7 

197 7 

198*4 

199 2 

200 3 

2016 

203'*i 

2('4*9 

206*9 

Sat. 

.. 298*0 

298*6 

299*2 

299 8 

290*9 

800 0 

300*1 

299 7 

299 2 

298*9 

298*1 

297*4 

296 6 

296 8 

295*0 

294*3 

293*9 

293 4 

175S Man 

... IOH’6 

1113 

114*8 

1189 

128»8 

128*1 

133*1 

138*6 

141*1 

149.8 

155 7 

101*6 

108*1 

174*3 

180 9 

187 4 

198-9 

200 9 

' Merc. 

.. 855*4 

14*1 

82*0 

47 0 

58 8 

61*7 

65*5 

.51*4 

67 2 

70 0 

864 

104*3 

122*7 

J40*8 

167*0 

170*9 

178 8 

177-7 

Jup. 

.. 289 8 

289*1 

2888 

237 6 

286*4 

235 5 

28H« 

232-4 

2313 

2801 

229*4 

229*0 

228*7 

228 9 

229.5 

230.2 

281*4 

23*2*7 

Sate 

809*0 

809.7 

810 5 

all 3 

811 7 

812 0 

812 3 

312 0 

811*8 

8U*0 

81 ro 

310 4 

309.7 

.308 9 

808*1 

.307*2 

8OO-0 

306*0 

Ing. date 

.. Ap 10 Ap 20 Ap 30 My 10 My 20 Mr 30 

Je 0 

Je 19 

Je 29 

Jl 9 

Jl 19 

Jl *29 

Au 8 Ad 18 Au 28 

8 7 

S 17 

8 27 

1759 , Man 

.. 3490 

856*7 

42 

11'7 

19-3 

20*7 

33*8 

41*1 

48i 

55*2 

62 0 

08*6 

75*4 

81-8 

88*4 

94*6 

100 7 

]oe*9 

More. 

9*6 

25*7 

88*0 

48*0 

878 

32 2 

86 2 

48*1 

64-0 

82*0 

100 7 

119*0 

130*2 

161-0 

1660 

162*4 

155*5 

151*6 

Jap, 

270 8 

271*6 

272*0 

272 1 

272 0 

271*4 

270*6 

269*4 

2081 

206*7 

265 5 

204*1 

263 0 

26i!3 

261-6 

201*4 

201*0 

262^ 

t Sat. , 

.. 820 0 

320 9 

321-9 

8*22 9 

323'4 

824*0 

324*5 

324 5 

834*6 

324 6 

324*0 

323*5 

823 0 

82e-2 

321*4 

820*7 

819*9 

819*2 

< Eng. date 

.. Ap 9 

\p 19 Ap29 My 9 My 19 My 29 

Je 8 

JelH 

Je28 

Jl 8 

Ji 18 

Jl 28 

An 7 Au 17 

An 27 

8 6 

R 16 

8 26 

1780 Mars 

. 188 6 

138*3 

138 9 

1409 

1480 

1470 

151*0 

155 5 

160 5 

166*8 

171*5 

177*2 

18.3*2 

189 6 

190*0 

202*5 

209*2 

210*0 

1 Merc. 

.. 16*7 

23*4 

109 

18 3 

14*9 

26-1 

415 

59 5 

78*1 

96*6 

114*4 

180‘4 

142*2 

1461 

140*6 

1.34*7 

1.38-8 

149*5 

Jnp. 

. 800*1 

301*8 

303-6 

8046 

805*5 

806*3 

306*6 

30t;*0 

300*1 

805*4 

304 5 

303*3 

802 0 

800 6 

299*2 

298*1 

297*0 

296*8 

Sat. 

. .881*2 

332 8 

883-4 

834*. 5 

885 3 

8300 

880*8 

837*0 

837-0 

837*6 

837 8 

837 0 

336*7 

830-0 

835 8 

334*5 

888 7 

332*9 

1761 Man 

4-0 

12*1 

19-8 

26 7 

388 

41*0 

48 2 

55 2 

62*1 

08*8 

75-6 

82*4 

88 7 

95*3 

101*9 

108*2 

114*4 

1204 

Mevo 

28 

864*9 

355*1 

4*8 

' 10*2 

86*0 

547 

78*8 

91-9 

309*2 

121*5 

128*8 

124 7 

117*8 

119 0 

129*4 

144*2 

100*9 

, Jup. 

.. 828*8 

310*i; 

332 7 

834 6 

380 7 

888*3 

389*6 

840*9 

341*8 

842 4 

842 0 

842-4 

342*0 

841*1 

340*1 

338 8 

387*6 

836*1 

Bat 

.. 843-6 

8487 

3419 

346 2 

8471 

848*1 

8491 

849 6 

350*2 

850 6 

850 0 

850-5 

350*4 

349 9 

349*4 

348 8 

848*0 

847*2 

1.762 Mars 

184 8 

181*4 

1781 

1761 

176*0 

176*4 

177*1 

179*7 

1830 

1871 

1918 

190 7 

202*6 

20H-3 

2U*1 

220 6 

2270 

283-7 

Mero. 

... 836*6 

342*9 

356 7 

13*9 

82*5 

61*6 

;o*i 

87 4 

101 3 

109*7 

108 5 

101*8 

100*4 

109 0 

1232 

139*7 

157*5 

1760 

Jap. 

... 866*0 

368*2 

0*6 

8*0 

5*5 

7*7 

9*7 

118 

18*7 

15*2 

106 

17*8 

18*6 

19*0 

19*1 

18*8 

18*8 

17*4 

t Sat. 

354*2 

355 5 

356 8 

358*1 

359*2 

0*4 

1*4 

2 2 

2*9 

87 

39 

41 

44 

4*0 

8*7 

3*8 

26 

1*8 

Eng date 

... Ap 10 Ap 20 Ai* 30 My 10 My 20 My 30 

Je 9 

Jt 19 

J0 29 

Ji 9 

Jl 19 

.11 1.9 

Au 8 Au 18 

Au 28 

8 7 

8 17 

8 27 

1703 Mars 

.. 10*6 

207 

83*8 

490 

«'8 

64*8 

61*6 

68*3 

’75-2 

81*8 

88*4 

94*9 

lOl 6 

107*8 

1143 

120*0 

126*8 

188*8 

Mere. 

... 385*0 

8518 

9*8 

28*3 

48-0 

64 9 

80*1 

90 2 

91*2 

84*0 

81*2 

88*4 

101*8 

118*2 

135 9 

168*9 

171*4 

187*1 

Jap. 

28*7 

26*0 

28*4 

30*8 

83 2 

38*0 

.37*8 

40 8 

425 

44*6 

466 

48*6 

50*1 

67*8 

529 

58*8 

64*5 

54*7 

Sit. 

61 

7*4 

8*7 

10*0 

11-2 

• 12*6 

18*7 

14 6 

15-6 

16*6 

17-1 

17*0 

18-1 

18*1 

18*0 

179 

17-4 

10*8 

Eng date 

. Ap 9 Ap 19 Ap 29 

Mr 9 My 19 My 20 

.le 8 .Te 18 

Je28 

Jl B 

J118 

Jl 28 

Au 7 Au 17 

A 11 27 

8 6 

B 16 

8 26 

1764 Mars 

... 285*6 

237*1 

237 9 

287 6 

286*0 

288*9 

280*6 

2285 

2»i'7 

226 2 

2*20*7 

228 7 

281*7 

235 6 

240*1 

24.V2 

260-0 

266*7 

Merc, 

... 846*9 

6*5 

24 4 

42*4 

58*3 

69*9 

78-0 

669 

621 

68*0 

80*2 

96*8 

114*2 

1.32*4 

1603 

ioe -2 

180*4 

188*2 

Jan. 

513 

53 3 

55*4 

676 

69*7 

019 

64*4 

60 7 

690 

71*4 

73*7 

75*8 

78 0 

80*0 

820 

88^6 

85 2 

86*8 

Sat 

... 18*3 

19*6 

20 9 

22*8 

23*6 

24 9 

26-2 

27 4 

28*6 

29*6 

30 3 

31*1 

31 8 

820 

82*3 

32*5 

82 2 

31*8 

1766 Mars 

... 84*1 

41*0 

47*8 

54 0 

61*2 

68*0 

74*0 

81*L 

87 5 

94*2 

1007 

107*0 

113 6 

120-0 

126*2 

182*5 

1389 

145*8 

Mero. 

1*6 

19*8 

861 

48*4 

68 7 

49*4 

43*8 

40*9 

.58 5 

74*2 

92*0 

110*6 

128 8 

145*8 

101*2 

170*6 

171*9 

166*2 

. Jap. 

80*1 

81-4 

82*7 

842 

80*0 

881 

900 

92 2 

94*5 

90*8 

99*0 

101*8 

10,3*6 

106 7 

107*9 

iio*i 

112*1 

118*9 

Yen. 

... 344*0 

356*5 

90 

211 

38*0 

40*0 

58*2 

706 

82 7 

94*9 

107*4 

119*2 

181*5 

143 7 

156*1 

1082 

180 0 

198*0 

Sat 

80*6 

31*9 

38*2 

345 

35 9 

37-2 

88*6 

89*8 

4l‘l 

42*4 

48 4 

444 

46-+ 

45‘8 

46*2 

46*7 

46*7 

46*6 

Mesh Yrsh. Mith. Kai. Sim 

Kan. 

Tttl, 

Yrach. 

Bban. 

Mak. 

Kam. 

Mm 

Airn. Bhar. 

Krit. 

Bohi, 

Mrig. Ardh. 

Fanar, 

Fash. 

Asleit* 

.80 00 

90 120 150 

180 

210 

240 

270 

800 

830 

300 

18-3 

26*7 

40*0 

63*8 

66*7 

80*0 

93 8 

100-7 

120*0 


* * Tho ISOth day the Indian aolar year conaaponding to A.D. 1762-53 waa the 86th Angiiat, bit the 160th day waa tha 10th 
duolared that thn|iieit day after Wrdueaday, 3nd Septemher 1762, ahoi^ld be Thnraday, lAlh September 1752. In continental, oeontriaa, 
in eoantrich where it waa adopted (i.c., all oyer Europe except the Bd.tiah lalea and Knaaia) the neyt day alter 4th October 166V waa l6tn 



TABLE V-B.— QEOOENTEIC PLACES OP PLANETS 
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Mm, ADi, 1637-aL.D. lM0i Xtroury. A.D. 1646-^D. 1999 1 Jupiter, AJ). 1999 : 


Ajy 1617-A.S. 1989-e(mt. 

110 190 aOO 210 220 280 2«0 

250 

880 


870 

280 

690 

300 

310 

330 

330 

S40 

350 

300 

0 6 

0 16 

0 26 

N 6 

N 16 

B 26 

D 6 

D 15 

D 26 


Jy 4 

Jy U Jy M 

F 3 

F 13 

P 28 

Mr 5 Mr 15 Mr » 

Ap 4 

168*4 

176*0 

181*6 

188*2 

1«4’7 

201*6 

208*1 

215 0 

221*8 

1753 

228*7 

2.35 7 

2427 

24d*7 

2608 

2640 

270-2 

278-4 

285 8 

293*1 

169*0 

1667 

1804 

190 8 

2185 

2809 

247-4 

202*0 

272*1 


274*2 

267 7 

263-2 

267*8 

280*1 

296*8 

318*6 

331*9 

3600 

70 

88*8 

88*7 

84*4 

84*2 

88*8 

63 1 

82*0 

80-9 

79-6 


78-4 

77*1 

70*0 

74 8 

74 2 

78*9 

73-7 

739 

74*$ 

76 6 

286*0 

238*9 

2898 

240*7 

241*8 

2429 

244 0 

245*2 

246*4 


247*5 

248*6 

249*7 

250*8 

2516 

232*6 

253*3 

253*7 

264*1 

2645 

06 

0 16 

0 20 

N 5 

N 16 

B 25 

D 5 

D 16 

D 26 


Ja 4 

Ja 14 

Ja 24 

K 8 

F 13 

P 23 

Mr 5 Mr 15 Mr 26 

Ap4 

40'2 

40-0 

88*7 

36*6 

88*6 

ZVl 

288 

27*8 

861 

1754 

20*8 

31*6 

84 3 

38 U 

420 

464 

61-2 

668 

61*6 

67*0 

iaO ‘8 

176*9 

1980 

210-4 

227-2 

242*4 

254*1 

268-4 

253*6 


247 3 

249.7 

200*1 

2748 

291*8 

30hK 

828*2 

8460 

02 

104 

1182 

113*6 

114*7 

115*8 

110*8 

116*8 

116-8 

116-5 

116*9 


115-0 

113*9 

112 7 

1U4 

110 0 

108*8 

107 8 

10/0 

100*4 

106*8 

848*3 

249*1 

249-8 

260*6 

251*6 

252*7 

253*8 

264*9 

256*8 


257-8 

256-5 

2696 

200*7 

2617 

262 6 

263 6 

2641 

264*7 

206 8 

180*9 

187*6 

194.2 

201*1 

208*0 

214*9 

221*0 

229*0 

886*2 

1755 

243*4 

250*8 

268*1 

265*6 

278*2 

280*6 

288 4 

290*0 

308*7 

8U‘4 

171*0 

1891 

.07*1 

222*8 

235 8 

242-8 

240 4 

282 8 

231*7 


240*5 

254 3 

270 7 

288 4 

3068 

8280 

3391 

850 4 

368*0 

847*8 

187-6 

139*6 

141*4 

142*0 

1447 

1456 

140 6 

147-8 

147*9 


147 0 

147*5 

147*1 

146*2 

1451 

1488 

142 6 

1412 

139 9 

1^9 Z 

268*8 

259*4 

260*0 

2607 

261*7 

262*7 

20 J -6 

264*8 

266*0 


2671 

208 8 

269^ 

270 6 

2717 

27J7 

273 8 

2740 

276*8 

27^0 

0 1 

0 17 

0 27 

N 6 

N 10 

N 26 

D 6 

D 16 

D 20 


3a 5 

Ja 16 

Ja 25 

P 4 

P 14 

F 24 

Mr 5 Mr 15 Mr 26 

Ap4 

70 8 

80*6 

84*1 

87*0 

88-7 

89 6 

891 

87-0 

841 

1756 

80*6 

76 7 

741 

72*8 

71*9 

72*9 

74*8 

77*5 

809 

849 

166-6 

203 1 

216*9 

226*7 

2261 

218*8 

216*6 

221*6 

234*2 


250*0 

267 3 

286*2 

802 5 

8181 

380-4 

336 5 

331*4 

325*6 

327*4 

161*7 

16.i*7 

165*8 

167*9 

109*9 

171*7 

173 2 

1747 

176 0 


176*9 

177-0 

177*7 

178 1 

177-7 

177 1 

176*2 

1761 

1741 

172 7 

269*7 

270'2 

2:0*0 

271*1 

2;3*0 

272*9 

2788 

274*7 

276 7 


276 6 

277 8 

279*0 

2801 

2812 

282 4 

283 5 

284 5 

285*6 

28ft 

0 6 

0 16 

0 26 

N 6 

N 16 

B 25 

D 5 

D 15 

D 25 


Ja 4 

Ja 14 

.la 21 

P 8 

P 18 

F 23 

Mr 5 Mr 15 

Mr 25 

Ap4 

194*0 

200*9 

207*8 

214*7 

221-7 

228*8 

286*1 

248*0 

250*9 

1757 

258*6 

*206*2 

278*8 

28i*r> 

289*8 

297*2 

80fc8 

812 8 

320 8 

828*5 

197*6 

208*4 

211*3 

205 6 

199 9 

203*1 

214*6 

220*8 

240 4 


2640 

2818 

297 4 

810 1 

817 5 

316 4 

808*3 

807*9 

817T 

832 1 

184*9 

187-3 

189*3 

191 4 

103*6 

196-0 

197 9 

199 0 

201-6 


20,3 3 

2017 

200-1 

207*0 

207 6 

208*1 

208 8 

207*9 

207*4 

206*0 

281*1 

281*3 

281*6 

2819 

282*0 

283*9 

284 2 

286*2 

286*3 


287 3 

288*5 

28j7 

291*0 

292*2 

293 4 

294*6 

295*6 

296*6 

997*6 

07 0 

1025 

107 8 

111*9 

110-0 

119*7 

122*0 

1244 

126*3 

1758 

125*8 

123 8 

1216 

117*5 

114*0 

110*2 

107 4 

106*3 

106 2 

107*7 

195*5 

1(12*0 

184*9 

186*0 

196-6 

209*5 

225*9 

213-8 

260*6 


2770 

290*8 

290 4 

299*7 

292 0 

289*6 

297*2 

810*2 

827*3 

846 6 

208 9 

2109 

2131 

216*3 

217 5 

219 7 

227*8 

224*2 

220 3 


228 4 

210*4 

232*2 

233-9 

2,36*6 

230*9 

237*8 

288 7 

239 8 

.230 8 

292*9 

298 0 

298*1 

293*1 

298*7 

294*8 

294*9 

295*9 

^90*9 


297*8 

299 0 

300*2 

801*8 

302-.5 

308*7 

805 0 

3O0*1 

807-3 

808*4 

207 8 

2147 

221*9 

229*0 

280*8 

2489 

2518 

258 9 

206*6 

1759 

274 8 

282 0 

289*8 

297*7 

805 6 

318*4 

3212 

329 3 

837-1 

844*8 

170*8 

167*9 

176*2 

189 6 

205 6 

222*8 

289*9 

250*7 

271*2 


281*2 

288 0 

277*2 

272 6 

277*6 

289*7 

805 0 

323*4 

841*9 

0-0 

284*8 

236 8 

287 8 

289 0 

241-9 

244 9 

2164 

248*7 

2610 


253 3 

255 6 

257*7 

269 9 

262*1 

264*0 

265 9 

26/*6 

208 8 

2701 

805*5 

305*3 

305 1 

804 9 

305*3 

805*6 

8061 

306*0 

8C7 8 


308*6 

809*7 

810*8 

312*0 

318*2 

3U*5 

315 7 

3170 

318 2 

319*4 

0 7 

0 17 

0 27 

N 6 

N 10 

N 20 

D 6 

D 10 

D 26 


Ja 6 

Ja 15 

Ja 25 

F 4 

F 14 

P 24 

Mr 5 Mr 16 

Mr 25 

Ap 4 

112*7 

118*7 

124 0 

129 5 

184-7 

189*5 

1442 

148-1 

161*7 

1760 

1543 

150*4 

157 8 

167*1 

155*4 

152*3 

m -1 

144*8 

141*0 

139-6 

157 4 

169*8 

185*8 

202*2 

219 7 

236*5 

2616 

268-2 

208*2 


203 1 

25G0 

258*9 

269*5 

284*8 

301*5 

81»7 

88k*0 

8554 

10*6 

262*8 

2 ii 8*8 

205 1 

266*7 

208*4 

270 4 

272*6 

274 6 

276*6 


279*0 

281*3 

2R3*8 

2860 

288*4 

290*8 

2tWl 

295 3 

297*8 

299*3 

81B4 

318*1 

^17*7 

317*3 

317 4 

817*6 

817*8 

318-4 

319*1 


8198 

320 0 

322 0 

323*0 

324 2 

825*4 

S2S.U 

827 9 

829-2 

330*6 

0 6 

0 16 

0 20 

N 5 

N 15 

N 25 

D 6 

U 15 

D 25 


Ja 4 

Ja 14 

Ja 24 

P 8 

P 18 

P 23 

Mr 5 Mr 35 

Mr 25 

Ap4 

228*0 

280*1 

237 8 

*244*6 

252 1 

259 6 

267*2 

275*0 

282*8 

1761 

290*5 

298*3 

800 2 

814*1 

321*8 

829*7 

337 6 

S45-2 

36i*9 

0*4 

164 7 

181*0 

:99*0 

2161 

231*9 

244*6 

2514 

249.8 

::41 6 


2410 

260 0 

268-0 

280*1 

207 8 

316*1 

838*4 

849 1 

0*8 

4*4 

295 9 

29.V8 

296 2 

296 9 

297-8 

299 U 

300 6 

302 2 

804 0 


800*0 

308*2 

810-5 

812 8 

3)52 

3175 

820 1 

8i2 4 

324 8 

827*2 

882*1 

331*6 

8810 

380 4 

830 3 

830 8 

830 2 

380 7 

3312 


831*7 

332 6 

,383*6 

884*4 

885 6 

3368 

38H0 

839 8 

340.6 

:i41*9 

126 7 

132*7 

138*t 

144*2 

149*9 

155*0 

160*9 

100-0 

171*1 

1768 

176*7 

180*0 

1840 

187-2 

190*0 

101*8 

192*3 

191*8 

189*6 

180 8 

1^7*8 

195*8 

212*2 

226*9 

234*9 

238*1 

228*1 

224*2 

230 a 


248*6 

2.594 

270*9 

294*7 

812 0 

328*0 

840*3 

846*1 

841-9 

8860 

8347 

888*0 

832*7 

332* J 

3818 

8820 

332*4 

333-8 

284*3 


385 5 

887*2 

339*0 

840 9 

843*0 

345*2 

347*0 

34^9 

852-a 

354 6 

846*4 

845 6 

844*9 

844*1 

843 7 

343*4 

843*2 

843*4 

843*7 


344*0 

344*7 

345 5 

346 2 

347*8 

348*4 

349*6 

360 9 

352 1 

363*6 

240*7 

247*8 

254*9 

202*2 

269 0 

2774 

294*8 

292 6 

3(.K)-3 

1763 

307 9 

31.6*7 

323*4 

880 9 

888 5 

340-2 

358 6 

1*1 

8*2 

15*0 

192*0 

206*8 

217*5 

220*3 

2148 

208*9 

212 5 

228 9 

2,19-1 


255*9 

273 6 

290*9 

807*1 

320*8 

327 5 

325 4 

818*8 

818*8 

3270 

164 

15-1 

13 7 

12 8 

10*8 

9-9 

10*1 

86 

8*4 


85 

91 

100 

11*0 

12*5 

14*1 

16*8 

17 9 

20 0 

22 * i 

ri 

0-3 

369*5 

858 0 

358-0 

857 6 

857-0 

367*0 

350*9 


856 0 

357 5 

358 1 

358 7 

859 6 

06 

1*6 

2*8 

4*0 

6*3 

0 7 

0 17 

0 27 

N 6 

N 16 

N 26 

D 6 

1) 16 

D 26 


Ja 5 

.Ta 15 

Ja 25 

P 4 

P 14 

P 24 

Mr 5 Mr 15 

Mr 25 

Ap 4 

139 8 

145*5 

161*6 

167*7 

163 7 

169*7 

175 6 

181-3 

187*8 

1764 

198 0 

198 0 

203*0 

209*1 

2 U 2 

219 0 

228 5 

227 7 

281*1 

234*2 

199*8 

204 7 

201*0 

l94*l» 

194 8 

204*6 

218*7 

285 1 

252*0 


270 0 

280 5 

;i00 5 

309 1 

.309 3 

aoi 2 

299*6 

806*9 

320*6 

8373 

648 

54 3 

68*7 

52*0 

51-4 

501 

48 7 

47 4 

40 3 


452 

415 

44 2 

441 

44 4 

45 0 

460 

47*3 

48 7 

50*3 

10*1 

15*8 

14*5 

18*6 

129 

12*2 

lr6 

11*2 

10 9 


10*6 

10 9 

112 

116. 

12 4 

13 2 

140 

161 

10*3 

17 5 

0 6 

0 16 

0 26 

N 5 

N 16 

N 25 

D 6 

D 15 

D 26 

1765 

Ja 4 

Ja 14 

Ja 24 

F 3 

F 13 

F 23 

Mr 5 Mr 15 

Mr 26 

Ap4 

2680 

269 5 

270*2 

288*1 

290 2 

207*8 

804'6 

811-9 

819 1 

326 4 

338*7 

641*0 

848*2 

366 4 

2-4 

96 

16*0 

23 7 

30 4 

187*0 

179*5 

177 6 

185-9 

198*7 

214 8 

2*3 i 8 

249*3 

266*8 


280 7 

291*2 

293 2 

287*0 

282 1 

287 5 

299 4 

3154 

3.3J*1 

351.8 

87 0 

88*4 

88 9 

88*9 

88*6 

88 0 

87-2 

86-0 

65 8 


83*4 

83 1 

809 

70-8 

79*0 

78 4 

78*2 

78*4 

78*7 

79 6 

818 

30*6 

29*9 

29*2 

28 3 

27*6 

26 0 

26*1 

26*5 


25 0 

26 0 

28*0 

25*0 

26 7 

26 3 

26*9 

279 

28-9 

29*9 

151-0 

157*9 

164*1 

170-4 

170-7 

188-1 

189*3 

105-6 

202-0 

1766 

208*2 

214 5 

220-8 

227-0 

23.T3 

2395 

246 7 

251*8 

267*9 

268 9 

100*9 

106*8 

178-9 

194-6 

211-5 

228*8 

246*6 

260-9 

272-6 


276*9 

272 6 

265 9 

268*4 

278 7 

2948 

311*8 

329*5 

817 9 

6*3 

116-7 

117*4 

118-0 

119-7 

1*20-5 

121-1 

121*1 

1-il-l 

120-6 


119*7 

118*7 

117 6 

H63 

1160 

1186 

112 0 

U 15 

mo 

110*7 

206*0 

217*2 

220*3 

241-6 

258*3 

205-2 

276 0 

288-6 

209-8 


810 8 

8210 

830*7 

3893 

340 4 

3512 

8529 

351 8 

346*6 

840-8 

46-6 

459 

45-3 

44-7 

48*8 

43-0 

421 

41*4 

40*7 


89 9 

89*7 

396 

39*2 

89 5 

80*8 

40*1 

410 

41*6 

42-7 


Mtf. P. Phal. U. Phal. Hwita. Chit. Svati. Visa. Anur. Jyeih. Mala. P. Aih U. Aah. 6rav Pan Satab. P Bhad U, Bhad, Bevati. 
138*3 1407 160*0 178*8 1P67 200*0 213*3 226*7 240*0 253*8 266 7 280*0 298*8 800 7 820*0 838 3 846 7 SOO-O 

Saptamber beoaoee in the year A.D. 1762 the NEW BTYXll! wat iotrodnoed into the United Kingdom by an Act of Parliament which 
except Bamia, thii change wai carried out in A.D. 1882 wlion the Gregorian Calendar oame iQto foroe b tboae ouantriei under that reform and 
OoloUr 1682. 
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TABLK V-B.— GEOCENTBIO PLAGES OP PLANETS 


TAMW 

Oeooe&trio Places of Mars, Mercury, Jupiter, Venus and Saturn lor erery tenth day of current oycle* 

Venus, A.1). 176S->A,D. 1999 1 


Day of l.S.y. 

0 

10 

20 

30 

40 

SO 

60 

70 

SO 

90 

100 

110 

lao 

130 

140 

150 

160 

170 

Kug. date 

,. Ap 9 , 

4p 19 Ap 29 

My. 9 J 

My 19 My 29 

J 08 

Jel 8 

Je28 

Jig 

J118 

J128 

An 7 

An 17 All 27 

S6 

8 16 

8 26 

17C6 Mari 

. 266 0 

272*7 

278*2 

283 3 

2H8'3 

292 9 

290*9 

800*2 

302 6 

804*0 

304 1 

802*6 

800*4 

297*8 

2«5*7 

294*8 

205*1 

290*5 

More . 

.. 14*0 

27*5 

81)0 

31*2 

244 

20*1 

86*6 

5*2*0 

69*7 

88 4 

106*8 

124 6 

140 3 

151*8 

156*6 

150*4 

144-6 

147*9 

Jap. 

.. 110 6 

110*7 

111*1 

111*9 

US*! 

115*4 

116-0 

117*0 

110*4 

121*4 

1*28 6 

125 8 

127 9 

130*1 

1324 

134 6 

186*7 

188*9 

yen. 

.. 389-2 

838*2 

34(‘*8 

846*3 

358*9 

2*5 

11*8 

221 

82 8 

43*7 

54*9 

66*5 

78*1 

89*8 

1015 

118 6 

1267 

187*6 

Sat . 

.. 48 4 

447 

46*0 

47*2 

435 

49*8 

51*2 

62$ 

58*8 

55*1 

56-3 

57 4 

58*6 

69 3 

.60*1 

60*8 

61*0 

61*2 

Eng. date 

, Ap 10 Ap 20 Ap 80 Mr 10 Mjr 20 Mjr 30 

Je9 .Jel9 

Je29 

J( 9 

.11 19 

Jl 29 

An 8 

An 18 Au 28 

87 

8 17 

S27 

1767 Mans 

. 4!>*0 

55*8 

(il*8 

68*2 

74*5 

80*9 

87-2 

98*6 

09 9 

106*3 

112-e 

1190 

12.V2 

181*7 

138*1 

144*8 

160-8 

167*8 

M ore 

141 

18*4 

6*2 

66 

16*0 

296 

47*0 

65-6 

81*6 

102*8 

119*2 

182*2 

138*4 

185*8 

128*8 

129*2 

189*4 

168*4 

iTup. 

. 1430 

142*2 

1416 

141*3 

141*6 

143*0 

142*8 

148*7 

145*() 

146 4 

148 2 

160*1 

152*0 

1589 

156*0 

1.58*2 

160 4 

162*6 

Yen. 

. 21-6 

84 0 

^6*1 

58*1 

70*2 

82 0 

98*8 

105-5 

117*1 

128 2 

139*4 

149*4 

159*7 

170*6 

180*0 

188 0 

1949 

199*1 

Snt. 

56 4 

67*5 

68*7 

59*8 

61*1 

62*4 

63 7 

66*0 

66*4 

67*8 

691 

70*8 

71*5 

72*6 

78*4 

74*4 

74*9 

76*8 

Eng. date . 

.. Ap9 

Ap 19 Ap 29 

My » My 19 My 28 

Je 8 

Je 18 

Je2S 

J16 

J118 

Jl 28 

An 7 An 17 

An 27 

86 

816 

8 26 

1768 Mar* 

289*5 

296*5 

303*6 

810*7 

317*6 

824*4 

.381*2 

887*7 

344*0 

850*2 

355*8 

1*1 

6*8 

100 

18*2 

16*4 

16*1 

15 6 

Merc. 

. 848*7 

346 0 

363 0 

6*9 

24-1 

42*6 

61*7 

8')*2 

97 5 

111*9 

120*8 

1190 

111*4 

110*4 

119*2 

182 7 

149-8 

106*8 

Jnp. . 

.. 178*7 

175*4 

174*1 

173*8 

1726 

171*7 

1716 

171*6 

172*0 

172 8 

178*7 

1760 

176 4 

178*2 

180*0 

1819 

1889 

186*1 

Yen. 

. 826 8 

83H*K 

3.51*0 

81 

15 3 

27 5 

89*8 

52*0 

64*1 

70*8 

88*4 

100*9 

118*0 

125*4 

137*8 

150*1 

162*4 

174-9 

Sat. M. 6y*C 

70*6 

71*5 

72’5 

73*7 

75*0 

76*2 

78*6 

78*9 

80*2 

81*5 

82*8 

84*2 

858 

86 4 

87 5 

88*8 

80*0 

1769 Mnr* . 

68*7 

69*7 

755 

81*6 

87*7 

93 7 

99-8 

106*0 

1121 

118*4 

124*6 

18 >8 

187*2 

143*6 

140‘P 

166*4 

162*8 

109*4 

Merc. . 

882*8 

345*1 

1*6 

19*8 

338 

67*8 

75 8 

90*5 

100*8 

101*7 

947 

918 

98*0 

111*6 

127*9 

145-5 

168*4 

180*8 

Jnp. . 

.. 210*8 

209*7 

208*4 

207*1 

205*7 

204*6 

208*6 

2027 

202 0 

201*8 

201*9 

202*2 

203*0 

204*1 

2053 

207*7 

208 3 

209 2 

Yen. . 

. 44*8 

62*0 

68 6 

62*2 

62*1 

58*5 

52 6 

47*8 

45*1 

48*2 

58-4 

60-8 

69*6 

70*0 

89*2 

100*0 

110*9 

1228 

Sat. 

. 832 

84*0 

84 7 

86*4 

86*5 

87*6 

88*7 

89*9 

91*4 

92*6 

93*9 

95*2 

966 

97*9 

90*1 

100*8 

101*2 

102-2 

1770 Mar* 

... 808*4 

8160 

823 6 

8812 

338 7 

846*2 

858 5 

0*7 

8*0 

14 9 

217 

284 

84 7 

40*7 

46*6 

519 

56*5 

61*6 

Merc. 

... 389 3 

8571 

15 8 

34*7 

52*8 

68*8 

80 2 

83 9 

77*9 

731 

78*4 

90*6 

106 5 

124*0 

142*0 

160*1 

176*1 

189-7 

Jap. 

... 243 9 

243 6 

243*1 

2423 

241*8 

240*0 

238-8 

287*4 

286 2 

286*1 

284*0 

28.T5 

2881 

2838 

233 5 

234*3 

285 8 

2364 

Yen. 

... 84 

16*8 

281 

40*5 

6*2 7 

64*8 

77*1 

89*2 

1014 

118*2 . 

125*4 

137*4 

149*8 

161*1 

172 0 

184*7 

196*3 

2075 

Sat. 

96 9 

07*8 

97*8 

98*8 

993 

1002 

101 1 

102*3 

103 4 

lot? 

100 1 

107 4 

108 7 

1100 

111*2 

112 5 

1136 

1147 

Ecg. date 

... Ap 10 

Ap 20 Ap 30 Mr 10 My 20 My 80 

Je 9 

Je 19 

Je 29 

J19 

J1 19 

Jl 29 

Au 8 An 18 Au 28 

K7 

S17 

827 

1771 Mari 

... 799 

85*0 

90*3 

95*9 

1014 

107 1 

113*0 

1188 

1248 

130 9 

137 0 

148*2 

149 6 

155 9 

1623 

168 7* 

176 3 

1820 

Merc. 

.. 3533 

11*8 

301 

46 8 

596 

64*8 

605 

54 4 

67*9 

68 8 

84*6 

102-1 

120 6 

188*6 

155 6 

170 8 

1800 

181*2 

Jup. 

. 275 0 

276*9 

276 4 

276 7 

2767 

276*4 

276 5 

2745 

278 3 

272*1 

270 8 

26.4*6 

268 2 

267*2 

206*6 

200*1 

266*1 

266-4 

Yen 

... 314 2 

326*0 

386 4 

347*7 

369-7 

11*2 

23*0 

34*9 

46*9 

68*9 

70 7 

82*8 

94 8 

107*2 

1192 

1319 

144*1 

166-8 

Sat. 

... 110 8 

110*9 

111*1 

111*8 

112-1 

112 8 

113*5 

114*6 

116 7 

116*8 

1181 

1194 

120 5 

121-9 

123*2 

124 5 

125*7 

120-8 

Bug date 

... Ap9 

Ap 19 Ap 29 

My 9 My 19 My 29 

Je8 

JelS 

JelB 

JIR 

J1 18 

Jl 28 

Au 7 

An 17 Au 27 

R6 

8 16 

8 26 

1773 Mar* 

.. 826 0 

338*8 

8416 

8492 

8568 

44 

11*8 

19*1 

26 4 

83 5 

408 

47 8 

53*9 

60 5 

66*8 

72*9 

789 

84*6 

Mere. 

... 75 

24*4 

8S1 

45*6 

42*7 

36 6 

37*2 

476 

02*2 

799 

98 3 

116*7 

134 5 

150 0 

161 0 

105 4 

16o*2 

154-0 

Jnp. 

... 801*1 

306*8 

807*6 

308 9 

300*0 

310 9 

311*2 

8116 

311*2 

810*8 

3100 

308 8 

807 6 

3061 

804*8 

303 6 

302*4 

801*5 

Yen 

.. 38 5 

49 9 

616 

72 5 

8,3 3 

98 4 

103*1 

112*1 

119*6 

125 1 

128*1 

127*5 

123*5 

117*6 

1130 

1120 

u.vo 

120*5 

Sat. 

. 134*7 

124 5 

1244 

1243 

124*3 

125 8 

125 8 

126-7 

127 6 

138*5 

129 7 

180*9 

132 2 

138 5 

184 8 

136*0 

137*2 

138 4 

1773 Mar* 

.. 99*6 

108 0 

107*1 

111*7 

116*5 

121*7 

1274 

132 6 

188 4 

144*2 

150*2 

150 4 

102 6 

108*9 

175*3 

1818 

188*6 

195*3 

Merc 

... 166 

25 3 

244 

17 4 

lf)*4 

25 4 

401 

.57 4 

76*9 

94 6 

1127 

1291 

U2 2 

1481 

145*1 

11*79 

1.37*0 

148*4 

Jup. 

••• 332 2 

334*4 

.336*6 

338-6 

340-6 

342 4 

844-0 

:U5*2 

340*4 

347*1 

847’6 

847*6 

347 4 

346 6 

845*8 

344 4 

343 8 

8419 

Von. 

... 844*6 

857*2 

97 

218 

84*8 

46*7 

6k*9 

711 

83 4 

0 

lOSO 

119 9 

182*2 

144 4 

156*8 

109 0 

181*8 

198 6 

Sat. 

... 138 4 

1381 

137*7 

137 5 

137*7 

138*0 

138 2 

138*9 

139 7 

1403 

141 4 

142*5 

113*6 

144 8 

146*0 

147*.3 

148*6 

149*9 

Bng date 

AplO 

Ap20 Ap*0 My 10 My 20 My 30 

Je9 

Je 19 

Jo 29 

J19 

J1 19 

J129 

Au 8 

Au 18 A ij 28 

87 

8 17 

827 

1774. Mari 

.. 842 8 

350*6 

858 1 

58 

13 3 

207 

28*0 

85 2 

42 

49 4 

66*3 

63 0 

69 6 

76*3 

82 8 

89 0 

95*2 

lOM 

Mere. 

6 5 

359*9 

850 8 

8 9 

17-6 

846 

630 

72 0 

90 7 

107 8 

121*9 

180*8 

129 2 

1220 

120 7 

129*0 

142 4 

158*9 

Jap 

. 869*6 

2 2 

4 6 

7*2 

94 

11*6 

1H*9 

16*9 

17 9 

19*4 

20 9 

22*8 

23 2 

23 7 

24 1 

24*0 

23*5 

22*9 

Ywn. 

.. 335 4 

836 4 

339*7 

346 7 

353*7 

26 

11-9 

22*4 

.33 2 

412 

66*4 

67 0 

78 7 

90 3 

10*2 1 

114 2 

126*8 

188*3 

Sat 

.. 1521 

1516 

1610 

160 4 

150 4 

160*4 

160 4 

150-9 

161*6 

151*9 

162*8 

153 7 

164 7 

156*9 

157-0 

158 2 

159*5 

1608 

Eng date 

... Ap 10 Ap 20 Ap 80 My 10 My 20 My 80 

Je9 

Jel9 

Jo 29 

JI9 

Jl. 19 

Jl 29 

An 8 

Au 18 Au 28 

S7 

ft 17 

8 27 

1775 Mare 

.. 1254 

1264 

128 5 

131*2 

1348 

188 9 

143*5 

148*4 

153 7 

159*2 

165*1 

170 9 

177*1 

183 3 

189*8 

196 3 

2081 

209*9 

More. 

. . 388 0 

842-9 

353-6 

12-0 

80 2 

491 

r.80 

86 2 

100*9 

* 111 0 

112*6 

105*7 

102*5 

108*6 

121*4 

187*8 

1563 

178*0 

Jap 

27*:. 

29*8 

.32 1 

84 5 

36 9 

39 3 

41*6 

440 

46*3 

48-4 

60*6 

62*5 

64*1 

55 9 

57*1 

68*2 

58 9 

50*4 

Yon 

22 3 

846 

46*7 

68*7 

70 8 

83-6 

94 8 

106*0 

117 6 

128 6 

139 7 

149*8 

159 9 

170 5 

179 5 

187*2 

198*6 

190*8 

Sat. 

... 105 4 

164*7 

104*0 

168-4 

168*1 

162*9 

162.6 

162*8 

163*1 

161*4 

164*2 

106*0 

165-8 

166*9 

167*0 

169 0 

170 2 

171*4 

Eng. date 

... Ap9 

Ap 19 Ap 29 

My 9 My 19 My 29 

Je 8 

Jel8 

.Te 28 

J18 

j : i 8 

Jl 28 

An 7 

An 17 Au27 

S6 

B 16 

8 26 

1776 Mars. 

868*5 

61 

18 7 

21*0 

28*4 

85 5 

40*11 

497 

56 7 

68*6 

70 5 

77*0 

83*8 

905 

96-7 

103*0 

109*2 

115*8 

Merc 

... 888*9 

849*4 

73 

2. V 8 

44*8 

63*5 

78 9 

911 

94*5 

890 

83 8 

88*8 

l 0 i >-8 

1165 

138*8 

151*8 

IH9*5 

185*7 

Jup 

. . 65*2 

57*1 

69*1 

61*2 

63*6 

65*6 

679 

70 2 

72*6 

74*6 

77*2 

79 4 

81-7 

88*6 

86*6 

87*5 

80*1 

90*4 

Yen. 

.. 827‘4 

889 4 

3518 

8*8 

16*0 

28*2 

40 5 

62 7 

64 9 

77*0 

89 1 

101*0 

118*5 

126*1 

138*5 

150*8 

163*2 

175*6 

Sat. 

... 178 4 

177*6 

176*9 

176*1 

175*7 

175*2 

174*7 

174*8 

174*9 

174*9 

175*4 

176*0 

176*6 

177*6 

1786 

170*4 

1806 

181*8 

1777 Mars 

... 164 2 

161*8 

159*9 

169 7 

100*3 

162*4 

16.5*8 

108-9 

173 0 

177*7 

182*9 

188 3 

194*2 

200-3 

206*4 

213*0 

219*6 

226*5 

Merc. 

... 344 9 

33 

22*8 

40*6 

.57*2 

70*1 

767 

71*7 

65 4 

68*1 

79*3 

94 7 

112 1 

1.30*4 

148*3 

165 3 

179 7 

189*8 

Jup. 

... 84*0 

85*2 

86*5 

88 0 

89*8 

91*7 

98‘0 

9.5*7 

97 9 

100 2 

102*8 

104*0 

106*9 

109-2 

111*4 

113*5 

115 6 

1175 

Yon. 

... 44*8 

61*8 

57*2 

599 

.58*8 

64*8 

48*9 

44*9 

42 2 

47 2 

52 8 

60*6 

69 6 

70*1 

89*4 

100*4 

Jli *8 

122*8 

Sat 

... 191*0 

190*2 

189*4 

188*6 

188*1 

187*0 

186*8 

186 7 

186*6 

186*3 

186*7 

187*0 

187-0 

187*8 

189*1 

189*9 

1910 

102*1 

MmL. Yrib. 

Mitl). Kal 

Sim 

Kan, 

Tul. 

Vracli 

Dban. 

Mak. 

Knm. 

Min. 

Aim. 

Bbar 

Krit, 

, Roln*. Mrig. Ardh. Punar. Pneh. Aslei. 

80 60 

90 lie 

1 180 

180 

210 

240 

270 

800 

880 

360 

183 

20*7 

400 

53*.1 

66-7 

80-0 

08-8 

106*7 

IK)-0 



TABLE V-B.-HJEOCENTBIO PLAOKS OP PLANETS 
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to»t. 


Man. AJ>, 1637— A.D. 1898 g Xtrenry, A.D. 1648— All 1999 g Jupiter, A.S. 1686-A.0. 1999 g 
Batnn, AJ>. 1617— A D- 1999— cont. 


180 

100 

800 

aio 

220 

230 

240 

250 

260 


270 

280 

220 

300 

aio 

320 

aso 

340 

aao 

aao 

0 6 

0 16 

0 20 

N 5 

K16 

N25 

BT) 

D 15 

P 25 


Ja 4 Ja 14 la 24 

F 8 

P 18 

F 23 

Hr & Mr 15 Mr 25 

Ap 4 

mil 

803 0 

807*5 

812*1 

817*4 

3231 

828*9 

834*9 

8411 

1767 

847 6 

364*2 

01 

6*6 

13*0 

19*4 

25 9 

82 5 

88-8 

45-8 

159*1 

174*1 

1910 

208*8 

225*5 

241*2 

258*9 

260*5 

2 81 


250 7 

250-5 

259 0 

273 2 

290 0 

807*8 

3261 

848-6 

369 8 

111 

1410 

1429 

144*8 

146-5 

148*0 

149-4 

1500 

1618 

152-0 


1521 

151-9 

151*6 

160*9 

1498 

H8 6 

147-8 

145*7 

144*7 

148-5 

im 

102*3 

174*9 

187*1 

109*7 

2122 

224*8 

237*5 

260*1 


262 8 

276 3 

288 1 

800*0 

313 2 

825 7 

8882 

360*6 

ai 

15-4 

6ii 

61*0 

60*7 

60 2 

69*6 

5S'7 

57 0 

67*1 

60 8 


65 6 

55*0 

546 

58 9 

640 

540 

540 

64*6 

66 3 

55*0 

0 7 

0 17 

0 27 

N 6 

N iO 

N 26 

D e 

D 16 

I) 26 


Ja 5 Ja 16 Ja 26 

F 4 

F 14 

F 24 

Mr 5 Mr 15 Mr 25 

Ap 4 

163'7 

1702 

J766 

188-1 

189*7 

100 4 

202*9 

209*5 

210*2 

1768 

223*0 

229*8 

286*7 

248*6 

250 5 

257 4 

264 4 

271*1 

27S5 

285-6 

170*1 

187*0 

205*1 

221*4 

2361 

243*8 

244 0 

236*6 

283*4 


239 9 

262*9 

268*7 

280*8 

804 2 

8219 

837-9 

850*7 

356 2 

358*0 

1648 

1689 

160*0 

171*1 

178*2 

175-0 

170-7 

178*2 

179*5 


IHOO 

181-5 

181-9 

1821 

1821 

1817 

180 8 

170*9 

178 7 

177-8 

200*1 

108*1 

192*8 

187*8 

186 3 

186 7 

191*0 

108*8 

207*0 


217*0 

227 4 

288 2 

2494 

260-9 

272 5 

284*.5 

296*5 

808*4 

820-6 

76*8 

76*7 

75*8 

76 5 

74*9 

74 2 

787 

72*8 

71*9 


71*1 

70 4 

69*7 

68*9 

687 

684 

682 

68 0 

689 

60-8 

0 6 

0 16 

0 26 

N 6 

N 15 

N 25 

D 6 

D 16 

D 25 


*«la 4 Ja 14 

Ja 24 

F 8 

F 13 

F 23 

Mr 6 Mr 15 Mr 26 

Ap 4 

13*8 

118 

8*7 

66 

6*8 

57 

0*6 

8 0 

11*4 

1769 

14*9 

188 

21-8 

28 0 

830 

38*8 

4-10 

49 2 

56 I 

60*7 

184*5 

201*2 

216*0 

220*6 

229-8 

2229 

217*7 

221*8 

2880 


2180 

20.5*4 

288-8 

800*4 

816 8 

380 2 

3.17*8 

836*1 

328 6 

878*4 

188*1 

1004 

192*6 

191*8 

197*0 

199 0 

201-3 

203*2 

2'5*1 


2068 

208 3 

209 7 

2109 

211*7 

212*8 

212 6 

212 3 

2120 

211-8 

187*8 

109 7 

212*2 

224*6 

237*1 

249 4 

262*1 

274*4 

286*0 


209*1 

811*2 

828*2 

386*2 

846*8 

358*3 

9-5 

20 2 

30*6 

40-1 

89*7 

89*9 

90*0 

902 

89-8 

89-5 

89*0 

88 2 

87 4 


86 7 

85 9 

85*1 

B4 2 

88 8 

83 3 

82 8 

82 8 

82*8 

82*9 

176*0 

182*5 

189*2 

196*0 

2027 

209*0 

216*4 

228*4 

230*6 

1770 

237 7 

2419 

262*1 

259*4 

266 8 

274 3 

2817 

2891 

290*7 

804*4 

196*4 

208*6 

218*7 

209 9 

202*9 

208 8 

218 4 

227-8 

248 8 


2019 

279 4 

296 0 

810*0 

819*8 

819*3 

812*7 

309 0 

8171 

380 5 

212*2 

214*1 

216*4 

218*6 

220*7 

2*23*1 

226*2 

227 4 

2.'9 7 


231 8 

238*7 

235*8 

237*6 

289*1 

240*7 

241*8 

242 8 

243*6 

248*7 

1840 

145*8 

167*7 

169*7 

181*9 

194*8 

2065 

2191 

231*8 


2441 

256 8 

269*4 

281*0 

294 5 

8071 

319-(l 

332*1 

844*5 

867 0 

108*1 

103 6 

108*9 

104*3 

104*2 

1041 

104*0 

103*4 

102 7 


102*0 

1012 

100*3 

89*5 

98 8 

98*2 

97-6 

97 8 

97 0 

96*8 

65-6 

68*0 

70*8 

72*1 

72*1 

70*7 

08*2 

65*0 

61*0 

1771 

68*6 

66*8 

56 4 

670 

68-8 

61*3 

64*8 

68*6 

72*0 

77 6 

197*4 

196*9 

188*4 

180*9 

194*9 

207-0 

224*0 

241*3 

258 7 


276 4 

2901 

8007 

802 9 

2»6*3 

291*9 

297 2 

809*1 

825 5 

848*2 

238*0 

230*6 

241*5 

248*4 

246*6 

247 8 

2.50*0 

252 2 

254*0 


256*8 

2590 

2614 

263*0 

266 8 

267*7 

2696 

271*8 

273 0 

2743 

2187 

829 7 

240*0 

249 8 

258 7 

266 4 

272*2 

276*6 

276*0 


2712 

266*1 

201-6 

261*8 

266*0 

271*3 

278.9 

288-2 

297*9 

808 5 

116*5 

116*4 

1171 

117-8 

117*9 

118*0 

118*2 

117*2 

117*3 


116*9 

116*1 

116*4 

114*6 

113 8 

118*0 

112 2 

1117 

111*8 

110*8 

0 7 

0 17 

0 27 

N 6 

N 16 

N 20 

B 6 

D 16 

0 20 


Ja 5 

Jal6 

Ja 25 

F 4 

P U 

F 24 

Mr 5 Mr 15 Mr 26 

Ap 4 

188*7 

195 5 

^02*8 

209*2 

216*2 

223*4 

230*0 

2878 

2152 

1772 

252*7 

2600 

2H7 0 

275 3 

282*9 

290*6 

298*5 

306-8 

814*0 

881-9 

1742 

170 8 

176*2 

188*2 

208*7 

220*7 

288*0 

256*1 

270*2 


282 0 

286*1 

281*6 

276 8 

278 0 

288 0 

303 7 

821*2 

8896 

858-0 

2670 

267*9 

2601 

270*0 

2722 

274*1 

276 0 

278*1 

280*4 


2820 

284 9 

287*4 

2896 

2920 

294 5 

296 8 

298 9 

301*9 

803-1 

168*8 

181*2 

193*8 

206*4 

218*9 

281*4 

244*1 

260*7 

209*4 


2H20 

294 5 

8069 

319-8 

831*9 

3440 

356 4 

8*1 

20*6 

82 5 

128*0 

128*8 

129 7 

130 6 

1810 

131*4 

131*8 

131*6 

131*5 


131*2 

180 6 

129*8 

129*2 

128 4 

127*7 

12(;9 

126 2 

125*6 

126-0 

0 0 

0 16 

0 26 

N 5 

N 16 

N 25 

D 6 

D 16 

D 25 


Ja 4 Ja 14 

Ja 24 

F 3 

F 13 

F 23 

Mr 5 Mr 15 Mr 26 

Ap 4 

89*9 

948 

90*4 

103*4 

109 9 

1090 

111*6 

112 8 

112*0 

1773 

1100 

107 2 

108 6 

99 7 

96*6 

94 8 

93 4 

93 8 

95*4 

97-0 

167*6 

168*6 

183*4 

200*1 

217 6 

234*6 

260*5 

203 1 

270*4 


207 4 

260*1 

259 8 

26H*5 

282*6 

299*6 

317*6 

335*9 

35-16 

9*4 

801*0 

300 8 

300*8 

801*4 

302 2 

308*8 

804 0 

806 2 

307*9 


309 9 

3120 

814-2 

3160 

319 0 

821 2 

328*8 

820-6 

82.8 6 

380*7 

128*2 

187*2 

147 2 

157*3 

I6fi*r> 

170-6 

191*1 

208*1 

216 0 


2269 

2.19*8 

2617 

204*0 

276-3 

288 6 

801*1 

813*6 

825*9 

83S*4 

189*7 

140*7 

141*7 

142*7 

143 6 

1440 

144*6 

144*0 

144*7 


144*7 

144 8 

148 8 

143-1 

1426 

1418 

141*0 

140 3 

139 5 

138*7 

202*7 

209*1 

2161 

223-8 

230*4 

237 7 

245 1 

252*8 

26f>*3 

1774 

268*0 

276 8 

28:i'5 

291-2 

299*1 

mo 

8149 

822 9 

380*0 

88H 6 

168*1 

170*6 

197n 

214-1 

230*6 

244-4 

253 0 

252 9 

245*5 


242 8 

249 2 

262 2 

278 3 

29.5-9 

814-1 

831*8 

348 1 

10 

7-2 

340*6 

880 2 

338 2 

337*4 

336*9 

380 9 

837*0 

337 7 

338 0 


3.398 

;J41*3 

343 1 

844 8 

340 8 

849 1 

851*3 

363 7 

356*0 

858*5 

206*7 

217*8 

2300 

242*1 

283*9 

205 7 

277*4 

288 9 

300*1 


310 9 

.320 0 

330 3 

388 4 

.344 9 

348*8 

349 3 

846 9 


837-1 

161*1 

162-2 

153*8 

1644 

l,i6 2 

165 9 

166 7 

157 0 

157*8 


167 0 

1674 

167 4 

156*9 

156*2 

156*6 

154 8 

154*1 

158*3 

152 4 

0 7 

0 17 

0 27 

N 6 

N 16 

X 26 

T) 6 

D 16 

D 26 


Ja 5 Ja 15 

Ja 15 

F 4 

F 14 

F 24 

Mr 0 Mr 16 Mr 26 

Ap 5 

107*0 

112 8 

118*0 

1*28 2 

128*0 

132*6 

136 4 

189*2 

142*5 

1776 

144 2 

145*2 

144 2 

142 4 

189 5. 

135 6 

132*1 

128-8 

I 26 *a 

125-6 

176*3 

193 7 

210*6 

2261 

235 6 

287 9 

232-2 

2'm 

280 7 


24i2 

217*5 

274*7 

292*6 

310*2 

326 9 

810 2 

348 2 

U66 

.389*5 

210 

20*6 

19*2 

178 

10*5 

16*4 

14-4 

13 7 

18 8 


13 7 

13*7 

145 

16*6 

107 

17*9 

20 0 

21*9 

23*9 

26*1 

1509 

168*0 

175*7 

187*7 

200 4 

212 8 

225 5 

238*2 

250*8 


203*5 

276*0 

2B8H 

301 8 

31.3*9 

826 4 

838 9 

851*3 

8*7 

161 

162*0 

163*1 

1613 

105*4 

166*4 

167-8 

168*3 

108*7 

109*2 


169*7 

169*7 

169 7 

109 7 

1691 

168 6 

108 1 

167*8 

160*8 

165*8 

0 7 

0 17 

0 27 

N 0 

N 16, 

N 26 

P 6 

P 10 

D 26 


Ja 5 

Ja 15 

Ja 25 

F 4 

F U 

F 24 

Mr r. 

Mr 15 Mr 2.5 

Ap 4 

216 8 

224*0 

2810 

238*4 

246*8 

258-8 

200-9 

208 6 

2763 

1776 

2K40 

291*9 

299*9 

307*7 

815*5 

828 8 

831*3 

339*1 

846*7 

8515 

190*8 

205 7 

218 0 

228*,*> 

218*0 

211-0 

213 0 

222*8 

287*2 


253 7 

271*3 

289*1 

806 7 

320 1 

826-1 

329 6 

322*5 

819*9 

8270 

59*5 

69*5 

58 H 

67-9 

56*8 

65-5 

64 L 

5*2*9 

61*6 


60*6 

49 6 

491 

48 9 

49*1 

49 4 

50*2 

51 4 

02 6 

64*3 

196*8 

194*0 

188 7 

184-0 

183 2 

186*4 

J90-9 

198*6 

206*9 


217*1 

227 6 

288 5 

319*8 

201*4 

273 0 

285*1 

297 0 

3i)9*0 

321*1 

172*6 

178*8 

175-0 

176*3 

177*8 

178*8 

179-8 

179*9 

180*6 


1814 

181*6 

1818 

181*9 

181*6 

1812 

180*0 

180 2 

179*4 

178-8 

0 6 

0 16 

0 26 

N 6 

N 15 

N 25 

D 6 

D 16 

1) 26 


Ja 4 

Ja 14 Ja 24 

F 3 

F 13 

F 28 

Mr 5 Mr 15 Mr 2.5 

Ap 4 

121*4 

127*3 

183*0 

188 7 

144*2 

U9*5 

164*0 

169*4 

108*9 

1777 

168 2 

171*0 

174*6 

176 8 

177*6 

177*8 

176 3 

173 6 

169 8 

105*9 

1991 

206*4 

205*2 

197-5 

190*0 

2040 

2171 

2888 

250*4 


207*9 

284 K 

299 7 

810 8 

312 7 

8006 

801*7 

807*2 

819 3 

335 6 

91*8 

02*6 

93*0 

936 

98*8 

926 

92*1 

912 

89 6 


88-6 

87-3 

86 0 

8 4*9 

83 9 

88 1 

82*8 

82 7 

b3 0 

83*7 

1880 

200*4 

212 9 

326*3 

287-8 

260*1 

262*7 

276*1 

287*6 


299*7 

811*8 

323*8 

835*7 

347 3 

358 7 

9*8 

20*4. 

'<0-6 

39*7 

183*0 

184*2 

185*4 

186*0 

187*7 

188*8 

189*9 

190*7 

191 6 


192*4 

193 8 

198 2 

193 0 

198 4 

19J*3 

19.12 

192 6 

192-0 

191-4 

238*6 

240*6 

247*9 

255 2 

262*0 

27J0-1 

277 8 

285*6 

298 2 

1778 

3010 

808 8 

316*5 

324*2 

331*9 

839 7 

847*3 

354 K 

2*3 

9*7 

190*5 

188*5 

170*7 

185*4 

197-4 

212 8 

2296 

247*2 

264*3 


279 6 

291*3 

296 0 

291*4 

285*1 

287 6 

298*5 

313 7 

381*2 

819*7 

1198 

120*0 

122*3 

128-5 

124 4 

126-1 

125*4 

125-4 

125-2 


121.5 

128*6 

122 5 

1212 

U9-9 

118 6 

117*3 

U6 2 

llO-S 

115*0 

134*6 

146*4 

168*8 

170*3 

182*6 

194-9 

2'i7*l 

210*7 

28/*7 


244*8 

257*5 

270 1 

282*8 

295*1 

307*8 

320*8 

882 7 

815*2 

367*7 

193 2 

194*4 

105*6 

196*7 

197*9 

198*9 

200*2 

2 oro 

2021 


203*0 

203*0 

204*1 

204*7 

204*8 

204*9 

205*0 

204*5 

20 M 

203*6 


P,Phal. U.Pbal. Hasta. 

Ohit. 

Svati. 

Visa 

Anur. 

Jyeih. 

Mala 

V. A?h 

. IT. Ash, Srav. Pan 

. Siitalj 

IMIhad. U 

Hhad. 

Hevati 

138*8 

i4C‘r 

160*0 

178*3 

180*7 

200*0 

218*8 

226*7 

240-0 

253*3 

2001 

’ 280*0 293-8 80i}*7 820*0 

833 3 

346*7 

860*0 
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TABLE V-B.—‘GI!OOKNTBIC I’LACES OP PLANETS 


TABU 


(leoowtrio VUm •m»M, IftNtttjrrVtviter, T«kM ftsd Mtun fwvTCry A«tr of oninateyela. 

Tosno, A.S. ir«S^l). 


Piy of LS y. 

0 10 80 80 

M 

30 

60 

70 

80 

90 

leo 

110 

IM 

liO 

IM 

150 

100 

IfO 

Kng. date .. 

. An 10 Ap 20 Ap 80 My 10 My 20 My 80 

Je 9 

Je 19 

Je 29 

J19 

J119 

jm 

AnS An 18 An 26 

87 

Bt7 

S27 

177H Mart .. 

. 13*6 21*0 28*1 86^4 

47*4 

40*H 

56*4 

63*2 

70*1 

76*7 

68*4 

001 

9«'5 

1081 

109*4 

116*6 

122*2 

1288 

Karo. . 

360*6 17*0 84*9 48*8 

66*8 

54*2 

47n 

47*6 

67-8 

72*8 

90*1 

108*6 

126*8 

14-4*4 

169*8 

171*1 

376*0 

169*4 

Jup. .. 

. lUB 1149 ]18'8 1159 

117*0 

118 2 

119*6 

121*2 

1280 

126*0 

127*1 

129 2 

.181*4 

188*4 

186HI 

188*0 

140*2 

148*4 

Ven. 

41 16-5 41*2 

58*4 

66 5 

7T8 

80 9 

102*0 

118*0 

120*0 

188*0 

149*9 

1617 

178*4 

186*2 

106*7 

207-8 

Bat .. 

. 208 8 202-p 201*7 201*0 

2003 

190*6 

198*9 

198-6 

198*2 

197*8 

198*0 

198*1 

108*4 

1990 

100*7 

2008 

201*2 

,BU2'2 

1770 Mara „ 

218 0 217*0 214'0 2121 

208*9 

206*1 

204*5 

204*0 

204*8 

206*9 

200*7 

213*4 

217*8 

222*9 

228*2 

284 0 

240*8 

246 7 

Moro, M 

126 27*4 87 6 3|^ 9 

28*7 

27*4 

86 3 

60*6 

68*2 

h6*0 

1047 

122*8 

189*1 

1521 

157*8 

156 8 

147*8 

149*0 

Jup. .. 

147*6 14<V7 146 0 1456 

145 5 

145*9 

146 6 

1476 

148 6 

1500 

1616 

153 4 

165*2 

167 8 


161*4 

168 7 

106-9 

Ven. .. 

814 6 826*4 886*8 848'2 

02 

118 

23*6 

86 6 

47 5 

69*5 

71*3 

88 6 

95*6 

107*8 

119*9 

182 6 

144*8 

167*0 

Bat. . 

216 3 214*6 218 9 2131 

213*8 

2115 

210 8 

210*8 

200 8 

809 3 

209*8 

209 2 

209*2 

2090 

210*1 

210*0 

211*6 

212-4 

Eng. date .. 

Ap9 Apl9Ap29 My 9 

My 19 My 29 

Je8 

JelB 

Je 28 

JI8 

J1 18 

JUS 

An 7 

An 17 AnS7 

B6 

816 

8 26 

17B0 Mari .. 

28*4 85*5 42*2 40 2 

580 

62*8 

69*6 

76*^ 

82*0 

89*8 

95*9 

102 8 

108*7 

115*2 

121*6 

128*0 

184*2 

1406 

Merc. . 

16*5 17 6 10*7 7 4 

14*7 

281 

456 

G2-4 

82*4 

101-3 

117*9 

181*9 

140 2 

139 4 

182*6 

180*6 

138 8 

162*1 

Jup. *. 

181*4 186’1 179*8 177*3 

176*8 

176*7 

176*7 

176*6 

176*9 

176*4 

1776 

178-5 

179 4 

181*5 

188*4 

186*1 

1872 

1892 

Ven. .. 

39 0 60*4 62*0 72*8 

88*5 

9, 3*6 

103 0 

111*0 

118*8 

128*7 

126*7 

1241 

1195 

1189 

110*2 

1103 

1189 

120 0 

Bat. 

2260 226 8 226*7 2261 

224*3 

228*5 

222*8 

222*1 

221*5 

220*1 

220 6 

2203 

22 *2 

220 4 

220*7 

221*0 

221*7 

222*4 

1761 Mara .. 

256*2 260 7 2f;5*2 269*0 

272 0 

274*4 

2766 

2767 

276*1 

272 8 

270 0 

208*] 

264*4 

266 6 

267*2 

269*7 

278*1 

277*2 

Mero. .. 

363*6 :H8 6 as 8 3 6 0 

22 3 

405 

69 6 

78*3 

96*0 

1110 

121*2 

122*9 

116*2 

1127 

118*6 

1814 

147*3 

164 6 

Jup, .. 

216*5 214 4 213 2 211*9 

210*6 

209 4 

208 3 

207*3 

2066 

2061 

8061 

206 4 

2069 

2078 

200 0 

2102 

2119 

218 8 

Ven, .. 

345 0 .357 9 10 4 22*5 

35 0 

47*4 

696 

71*8 

N40 

963 

108*7 

120 6 

J82'8 

145 0 

167 6 

169*7 

182 0 

194 8 

Sat. .. 

238*3 288 0 237*7 2869 

286*2 

235 4 

284-7 

284*0 

283*3 

232 6 

2320 

231-6 

231-2 

281*8 

2816 

281*6 

282*1 

232*7 

Eng. date ... 

. Ap 10 Ap 20 Ap 80 My 10 My 20 My 80 

Je 9 

Je 19 

Je 29 

.119 

J1 19 

.11 29 

Au 8 

An 18 Au 28 

8/ 

8 17 

S27 

1762 Mars .. 

. 43 J 40*6 66*1 62*7 

69 8 

76*8 

82 3 

88*6 

95 2 

101*6 

107-9 

114*2 

120*7 

J271 

138*4 

139 8 

1462 

'.02 6 

Merc. .. 

332*4 344 0 859 8 17 6 

80*5 

65o 

7.3 S 

89 8 

101*5 

105*3 

90 6 

94 5 

98 9 

1108 

126 2 

143*5 

1618 

178 9 

Jup. ... 

. 248*2 218 0 247*K 247 0 

213*2 

244 9 

24:i*7 

242*4 

241*1 

289 6 

288 8 

288*1 

237*7 

237*6 

237*7 

238 4 

239*2 

240*4 

Ven, .. 

. 833 6 334 6 .338 8 3451 

.353*0 

25 

11*8 

22*6 

33 5 

44*0 

55 8 

67 6 

70 2 

00*8 

102 6 

114-8 

li>6*9 

188*9 

Sat. ... 

249 4 240*1 249 0 2486 

247*fi 

247 8 

240*0 

245 9 

245 1 

744 4 

248 7 

248*2 

248 4 

242-6 

212*3 

242*8 

242 6 

2481 

1788 Mara ... 

281*1 2879 294*3 801*'> 

307*6 

31.3 8 

819*8 

326 6 

331*3 

836*8 

340 9 

3446 

849*2 

348 8 

.349 2 

848*1 

840 0 

848*5 

Merc, ... 

837 0 356 1 13*6 rf2*6 

51*1 

67 7 

80*6 

86 7 

82*7 

76 8 

78 8 

89*6 

104*. 3 

122-0 

140*1 

158*0 

174-6 

189*2 

Jup. ... 

278*9 280*0 280 8 281*2 

281*4 

281*1 

280*7 

279 4 

279*6 

277 8 

276 8 

274*8 

278 4 

2728 

271*6 

271*1 

270 8 

270 9 

Ven. ... 

22*9 36*2 47 3 ^9*3 

714 

831 

94 8 

106*5 

117*9 

1*28*9 

140*0 

1.501 

160*2 

170*8 

179*1 

186 4 

192 8 

194*6 

Sat ... 

1 1 

260*4 260*8 260-.S 260*2 

259*6 

250*0 

258*4 

267*6 

256*8 

256*1 

255 4 

2648 

2541 

263*0 

258 7 

258 2 

258-0 

268 7 

Eng. date ... 

Ap9 Ap 19 Ap29 My 9 

My 19 

My 29 

Je8 

Je 18 

Je28 

J18 

J1 18 

J128 

An 7 

An 17 All S7 

86 

H10 

8 26 

1764 Mara ... 

67*9 63*0 70 2 76*2 

82 3 

►H*« 

94 9 

ion 

107*3 

113 6 

120*0 

120*2 

132 6 

138 0 

m*2 

1516 

168*1 

164-6 

Mere, . 

8510 9 9 22 2 45*4 

59*5 

67*0 

65 3 

682 

68 7 

60 3 

82 9 

100-1 

1182 

1.36 7 

158 8 

169 3 

)8i)*7 

184-2 

Jup. 

808*0 .309 8 31*2 7 31.31 

314 3 

315 2 

3160 

316*2 

316*3 

315 9 

315 3 

3144 

8131 

3118 

810 5 

309 0 

807 8 

300*9 

Ven. 

3^8 0 310 1 852,5 4*6 

16 7 

28*9 

41*1 

53 5 

65 6 

77*7 

89 H 

lOJ-3 

114 0 

126 8 

139*2 

151 6 

163*0 

176*8 

Sat. ... 

271*3 2714 271*6 271*7 

2713 

270 0 

270 5 

269*7 

263 9 

268*2 

267 6 

266*8 

266 0 

266*6 

266 1 

204 6 

204*6 

204*6 

Eng date 

Ap9 Apl9Ap20 Mv9 

M 19 My 29 

.Je8 

Jo 18 

Jo 28 

J18 

J1 18 

Jl 23 

Au 7 Au 17 

Au 27 

B6 

8 16 

S26 

1766 Man ... 

301*0 308*5 316*0 823*2 

330*9 

888*1 

346*6 

862*6 

359*6 

6 4 

12*8 

10*2 

251 

30*9 

86 8 

408 

46*0 

48*6 

Mere- 

5*8 28 0 .37 8 46 9 

471 

400 

38*5 

465 

60*9 

77*9 

9t)3 

114*7 

132*7 

148*8 

1617 

107 7 

104-6 

157*4 

Jup, 

386*0 888*2 310 5 34.’ 6 

844 6 

346*6 

348*1 

8496 

35('*9 

361*7 

852*4 

352*6 

852 5 

352*1 

851*8 

3002 

319*1 

347*7 

Ven. ... 

44*0 51*0 65*0 67*7 

55*6 

60 6 

45*2 

42*0 

39 3 

46*1 

62*3 

00 4 

09*6 

792 

89*6 

100*7 

111*7 

1288 

Sat. ... 

282*1 282*4 282 8 283*1 

282*0 

282 6 

282*4 

2818 

281*1 

2805 

279*7 

2789 

278*2 

277 5 

276 9 

2763 

276-1 

2760 

Eng. date ... 

AplO A S') Ap 30 My 10 My 20 My 80 

,Te9 

Je 19 

Je 29 

.119 

J119 

Jl 29 

Au8 

An 18 An 28 

87 

817 

8 27 

1786 Mara ... 

73*8 78*9 84 4 90*1 

96*9 

1)1*8 

107*8 

:18*7 

1197 

1268 

132 0 

138*8 

144*6 

161*0 

167*3 

168*9 

170-4 

1769 

Merc. ... 

16*8 26 7 28*6 21 6 

18*6 

26*1 

38 7 

56*8 

78*0 

92*3 

110*7 

127*7 

141*9 

140*8 

149*8 

1417 

1403 

148*0 

Jnp. . . 

3*8 6*2 8 6 10*9 

13 4 

16*6 

17*8 

19 9 

21*8 

2.S*7 

26*8 

26 0 

47*8 

28*6 

29 0 

2'»*l 

28*7 

28*1 

Ven. . 

48 17*2 29 5 41*9 

541 

66*2 

78 0 

00*6 

102*6 

114*6 

126*0 

188*6 

150 4 

102*2 

1789 

1H6 6 

1971 

208*2 

Bat. ... 

293*0 298 6 294*1 294 6 

2945 

294*6 

294*6 

2941 

298 6 

293-2 

202*8 

291*5 

290 6 

280*9 

289 3 

288*7 

288-4 

288*0 

1787 Man . 

819 2 327*0 .384*8 842*4 

350*0 

357*6 

6*1 

12*3 

19 6 

26 7 

8,3*7 

884 4 

47 0 

63*5 

69*tf 

65-7 

71*4 

76*7 

Mero. 

10*0 4*7 359*4 4 2 

10*5 

82*6 

50 9 

69*7 

887 

105*6 

1218 

131*7 

183-0 

128*4 

122*6 

128*8 

141*2 

169*9 

Jup. . 

31*1 83 6 3.V8 38 1 

40*6 

42*8 

46 2 

47*7 

49*9 

62*2 

64*2 

56*3 

58*0 

69*8 

61*8 

02*6 

63-4 

64*1 

Ven. ... 

814*8 825 9 837*3 348*7 

0*7 

12 3 

24*2 

86*1 

4H1 

60*2 

720 

64*2 

96-2 

108 6 

120*6 

133*2 

145*5 

167*7 

Bat, 

808*8 804*6 306 4 8060 

80 ji 

800*4 

806*6 

806*2 

805*9 

805*6 

805 0 

804 ^ 

30J*6 

3028 

802*0 

301*2 

800*7 

800-2 

^^Eng.date ... 

Ap 9 Ap 19 Ap 29 My 9 My 19 My 29 

Je8 , 

Jel8 , 

Je2R 

J18 

J1 18 

.1128 

Au7 Aul7 . 

Au 27 

86 

8 16 

S 20 

^*88 Mara ... 

914 96*6 100 2 105*2 

110*5 

116*8 

1*^1*4 

127*0 

182 9 

188*9 

144 8 

161*0 

1674 

168 6 

170 0 

170 0 

188 8 

190*0 

Mero 

841 2 848*2 854*" 101 

28*(J 

46*8 

66*9 

84*0 

99*9 

111*8 

115 8 

110-8 

104-8 

108*6 

1:06 

135 9 

163 0 

170 7 

•lop. ... 

69 9 60 8 62*8 64*u 

60*9 

69*1 

71*6 

78*7 

761 

78*4 

80*6 

82 9 

86*2 

87*4 

89*4 

913 

980 

04*4 

Ven. ... 

89*6 50 9 62 4 73 1 

88*7 

98*0 

104*9 

111 1 

117 9 

1228 

123*2 

120*7 

115*6 

110*2 

1074 

108*6 

1129 

1194 

Bat. 

314*8 815*7 316 6 817*5 

817 9 1 

818-4 

8189 

318*8 

318-6 

.318 6 

8180 

817*6 

816*8 

316-0 

316*2 

814 4 

818 7 

818*0 

1780 Man . . 

8H6-3 814*0 851*8 850*4 

7*0 

146 

220 

291 

86 4 

43*4 

59*. 3 

67*1 

63*0 

70*4 

76*8 

88*0 

89-2 

96*1 

Mero ... 

883 2 847*8 5*3 24 1 

48*1 

61 6 

78*2 

013 

97*8 

98*8 

87-2 

89*0 

098 

114 7 

181 8 

149*7 

167*4 

184*1 

Jnp 

88*2 891 90*3 01*9 

93 8 

95 2 

97-0 

99-2 

101*3 

1086 

105*7 

1081 

110 3 

112*6 

114*8 

116*9 

119-0 

121*1 

Ven. ... 

845 5 858*6 111 m 

85 7 

48*1 

60 3 

72*4 

84*7 

070 

109 3 

J-.’l*8 

188*5 

145*7 

U8-8 

1706 

1837 

196*0 

Bat. ... 

8280 3270 8281 3291 

.320 8 : 

330*4 

8810 

881 2 

831*4 

831-5 

8S]*1 

880*7 : 

880*8 

829*6 

329*4 

.328*0 

827*2 

8254 

lleih. Vrah. Mith. Kat. Sim. Kan. Tnl. Vrich. Dban. 

Mak. 

Kutn. 

Min. 

Aavn, 

Bhar. 

Krit. 

Bohi. 

Mrig. Ardh. Ponar. Pnali. Aalea. 

80 60 SO 120 ISO ISO 210 

240 

270 

800 

880 

860 

M*8 

26*7 

40*0 

68*8 

06*7 

80*0 

98*8 

106*7 

120*0 



TABI,R V-B.“O.EOOKNTRIC PLA<lli8 OP PLANETS 
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T*B •cont. 

Kwi., jio. lesr-AJ). 1999 1 Kwonry. A.D. 1645-iA.D. 1999; luylter, A.D. 1686-A.D. 1999; 
fetun, A.D.1617— AJ). l999^oiit. 

180 190 800 810 880 880 840 880 860 870 880 890 800 310 880 830 840 880 860 

0 7 0 17 0 S7 NB N18 N26 I) C D 16 D ifi Ja S Jal* Ja26 P4 P14 P 34 Mr 8 Mr 16 Mr 2fl Ap 5 

184’5 140'4 146'8 152’6 188'4 184'2 16»'9 175'6 Igl'l 1779 1S6’6 1917 lBi-4 2U12 200 S 300 6 212-7 2I5'4 217 a 218'2 

168- 6 1670 a77-8 192 7 aoO-a 226-7 248-9 me 272-5 279 2 276-8 269 6 269 1 278 4 292 6 409-8 927 6 846-6 8-» 

144-4 146 5 148-4 160-1 161-6 168-0 154 2 185 2 155-9 156-8 1562 lB6-» 1664 161,4 1581 151 9 150 7 14«-B 141-2 

219-0 229 8 239-9 249-6 268-1 266-8 21^0-4 372-7 271-1 268 8 26-2-0 258 8 259 9 261-9 270-9 278 7 288 1 293 1 809 7 

208-2 204-4 206 8 206 7 207-9 209-1 210 2 211-3 213-8 213-4 214 0 214-7 «5 6 215 8 216 0 216 8 2iB-2 215 8 216-6 

268-4 260-2 267-S 274-6 281‘7 289-1 296-5 304 0 8116 178 0 819 0 326-4 833 9 8U-S 848 7 86(1-0 ***2 ""ill 5 **176 ^4-7 

1581 172-4 188-9 206 2 228 0 240 0 263-5 262-2 262-0 254-8 261-8 2S85 271 7 287-8 305-7 3‘23 8 341 7 3,81 11-6 

188-0 170-1 172-4 1743 1705 l,78-2 1801 181-8 1831 1844 185-3 1869 186-3 186 8 1860 185 5 184-4 1834 1821 

169- 5 1819 194 3 207-1 219-8 232-1 244 8 257-4 270 1 282 7 295 2 807-6 820-1 832 6 844 7 357 0 8 5 210 83 0 

2182 2U-8 216-4 216-6 217 8 219-1 220 3 2314 222-5 223-6 224 4 226-2 226 1 226 6 226 9 227 2 227 8 227-3 227 0 

0 6 0 18 0 26 N 6 N 16 N 26 D 6 D 16 D 25 Ja 4 Ja 14 Ja 24 P 3 P 13 P 28 Mr 6 Mr 15 Mr 26 Ad 4 

146-7 183-1 169-2 165-6 171-7 176 9 1840- 190 1 1961 1781 202-4 209 3 2144 220-7 226 3 232-0 237 7 243 1 248 5 2540 

168'9 184 7 208 1 219-8 234-6 244 7 247-0 240-8 235-7 240-3 261-6 267-6 284 1 302 3 820 4 888 6 360-6 358 6 857-4 

191-8 193-7 197-9 200-2 202 4 204 4 200'6 208 5 210-3 2119 2134 2146 2166 216-2 2180 2163 2165 2169 

128-0 137-1 147-5 157-6 1691 1800 1916 203-6 215-6 227 5 239 6 2--2-8 264 6 276 9 289-8 8017 314 2 326 8 839-0 

228-1 224 2 225 2 226 2 227-4 228-6 229 7 230-8 232-0 288-1 2341 235-1 288 1 288-7 237 8 288-0 238-1 238 8 238 3 

282- 0 287-8 293-2 299-2 306 6 812 0 818-4 826-2 3320 1 78 2 888-0 846 6 362'4 869 2 6 0 12-7 lifS 26 2 82 8 39-6 

182-4 199-6 214-8 228 7 281 7 227 6 230 7 2240 282 1 246 8 263 2 2810 298 6 316-4 829 7 839 2 839 9 8330 330-3 

216-7 217-6 219-7 2280 224 1 226 2 228-8 230 8 232 9 236-3 237 3 239 2 241-1 242 9 244 4 245 7 246 7 247 4 248-1 

206-4 218 5 280 6 242 7 2644 268 1 277 8 289-8 3(A)-8 8110 820 8 329 0 327-6 843-4 348 4 346-8 . 842 6 387 8 3384 

283- 8 2-’4-2 216-1 236 1 237 3 238 4 239-0 240 7 2418 248-0 244 0 245-0 2401 246 9 247 7 248-5 248 8 248 9 249-4 

0 7 0 17 0 27 N 6 N 16 N 26 D 6 D 16 D 26 Ja 6 Ja 15 Ja 25 P 4 F 14 F 24 Mr 6 Mr 16 Mr 28 An 5 

168-9 166-8 171-8 178-2 184-6 191 2 197-6 204-1 210-7 178 3 217 1 228-9 230 6 237-2 24:t8 260 8 267 3 *204 0 270-8 277-6 

1'96 0 208-3 215-8 213-9 206-4 2u4 6 213 0 226-4 242 5 269 8 277 3 2942 309-4 3201 8:29 316-9 3120 316-7 3292 

241-8 243-8 246 1 247 2 249 1 2513 253-6 255-8 268 1 260 4 262 6 266 0 267-2 269-3 271-4 278-4 276-3 ‘>76 9 2788 

161-5 163-6 1764 188-4 2010 213 6 226 2 2.48 9 261 5 264-2 276 7 289-4 301-9 314 6 327 0 339 6 351 9 43 6 7 

843-4 244 4 245 2 246-9 2*7 2 248 2 249 3 250 6 261-8 262-0 26*0 265 1 266 2 257 0 2u7 9 258 8 269 3 269-7 260-8 

* Mr 6 Mr 16 Mr 25 An 1 

8*1-6 389 7 839 6 3*0 5 342 7 .345-6 8*9 2 383-3 3678 178 4 2 7 8-0 13 4 19 0 24 8 30-4 365 -2 5 48 4 KIS 

198-6 199 0 1926 188-7 194 6 206 6 221‘8 289 1 266 6 278-7 289-0 300-0 306 8 300 9 294 6 297 8 308-2 ,328 6 841 -2 

271-2 272-1 273 8 274-4 278 1 277-8 279-8 2819 284-0 286-1 288 0 2.i0-9 298 2 296 7 298 0 300 6 802 7 80*4 liKT 

198-5 1899 184 7 181-4 181-0 184-1 !902 198-2 208-8 217-8 227 8 288-8 250 1 261-8 273-6 2«5-o 297-6 309-5 32 |.t 

288-9 264-6 255-8 256 1 267-1 258 1 269-1 260 8 2614 262-6 263 8 265-1 266 2 267-1 268 1 269 1 289-7 270-5 271.0 

0 6 0 16 0 26 N 5 N 15 N 25 I> 5 D 15 0 25 Ja 4 Jal*0a21 P8 P 13 F 23 Jlr6Mrl5Mr25 Ana 

171 0 177-6 184-8 190-9 197 6 20*-* 911-1 217 9 235-2 1785 281 8 288-9 2*60 2.53 1 260 4 267-6 -275 0 292-4 2H4-7 297-9 

176-7 172-9 176-3 187-1 201 9 218 7 285 9 253 0 268 9 281-8 2S8-7 286 2 279-0 278-9 287 7 302 0 319 2 3-17-5 aaa.n 

306-1 306 7 808 7 306-0 806-7 309-6 308 7 810-3 3110 813 8 316 9 818 1 820 3 3228 .28 1 327-6 829-9 88-' 2 3^7 

188-7 201-1 218 6 226 0 288 5 250 8 268-8 275 7 288 1 800-3 312 4 824-4 336-2 347 8 869] 101 206 807 "mx 

264-7 266-2 266 8 266-, 3 267 8 268-1 269 1 270-3 271 5 272 6 278 8 276-0 276 1 277 2 278 8 279 4 280-2 281-1 2«.0 

Q 6 0 16 0 26 N 6 N 16 N 26 P D D 16 D 25 Ja* JaU Ja24 P8 P 18 F 23 Jlr 6 Mr 15 Mi 25 Ana 

60-9 62-2 62 6 61-6 49 1 4(.-0 48 0 *0 6 89-0 1 7 8 6 38 8 39-7 41-6 44-8 4 7 6 SI'O 65 7 605 1156 7^* 

1681 167-4 181-9 198 1 215-* 232-7 2*8 9 2627 271-4 271 1 2ra'9 261 8 267-9 281 8 2976 316-6 88,3 8 .351-5 a.a 

346-8 345-0 3*3 9 342 8 342-3 3420 .342-0 842 4 848 2 844 1 84.V6 847 2 348 8 360-8 852-9 855-1 357 5 ;,69» 

136-2 147-0 168-9 170-9 183-2 195 5 2o7 7 220 3 233 5 .246-4 268 2 270 8 282 9 296 8 808-6 3210 8.18 1 saAn saJi 

276-9 276-2 276 6 276-9 277-7 278-6 279 4 280 6 281-6 282 7 283 9 286 1 286-2 287-4 288 7 289 8 290-7 291-6 292 6 

6 7 0 17 0 27 N 6 N 16 N 29 1) 6 D 16 D 26 Ja6 Jal6 Ja26 P 4 P 11 F 24 Mr 6 Mr 16 Mi -'(I Am 

188-6 190 2 197 0 204 0 210-9 217-9 224-9 232-1 239* 17 8 7 2*0 8 25*0 2914 269 0 27B-0 2812 202 0 299 6 807a siss 

161-6 177-6, 194-9 212-J 228-8 248-4 2588 256 0 249 8 24,5-0 249-3 2910 276 3 293 7 8119 829 8 346 7 0 7 R.9 

27-8 29-7 26-1 23-6 22-9 20-9 19-8 19 0 184 18-3 18 6 19-1 19 8 210 22-6 24 1 25 9 •'7 a ann 

219-2 229-9 289 9 2*9-2 2.57 6 264-2 268-6 270 0 267-2 262-4 2.58 0 266 9 258 1 203 9 270-6 2786 288-1 298 2 a^-o 

287-4 287-6 287 7 287-8 288-6 289-2 289 8 290 8 2918 292-9 294 1 296 8 296-4 297 8 298 8 300 1 301-2 802 8 303.8 

Mr 6 Mr 15 Mr 25 An a 

81-6 86 1 90-1 98-6 96-1 97-7 98-2 97-2 95-2 178 8 92 1 88-3 84 7 818 80-U 79 8 80 9 829 86 8 aoa 

173* 19J] 208-8 228-9 286 0 240 4 286-9 229 8 281 1 241 8 26.5 7 2724 290-2 808 1 825 2 3811-7 3.9 7 850 6 345 0 

64-2 04-8 63-a 63 1 62 1 61-0 69 6 58 2 67 0 65 8 64-7 64 1 53-0 .58-(> 64 0 64 6 65 6 86 8 aa-a 

170- 2 1826 1952 207-8 220-3 332 3 246 5 268-1 270 7 283 8 295-8 81-8 3 320 7 833 1 8l5-4 8.i76 8-9 aiA oIJ.r 

299-7 299-6 299 4 299-4 299 9 300 3 300-8 301 7 802 6 808-4 804-8 305-8 308-9 808-1 316-4 310 6 311 9 3131 sita 

0 6 0 16 0 26 N 6 N 15 N 26 P 6 D 15 D 26 Ja4 JaU Ja24 P 8 P 13 P 23 Mr 6 Mr 16 Mr 25 Ana 

196-7 203-6 210-6 217-7 224-9 282-0 289 4 246 8 254-3 1 78 9 261-9 269 5 277-2 285 1 292 7 300 8 808-4 316 3 8243 350 

188-8 204-3 217-6 224-5 228 1 215'S 214 0 221-* 285 6 2517 26U'5 286 8 304'0 31U'l 8800 .5332 827 1 m '2 826.7 

98-7 96-6 97-6 97-8 98 0 97-6 97-1 98-2 9B-0 93 8 92 5 91-2 HO-O 88 8 87 9 87 4 87 2 87 8 87 8 

127 8 187-1 147-9 167-9 169 7 180-4 162 1 204-1 216-1 228 1 340 6 262-9 265-8 27?-6 5'.H)0 302-4 3I4M ,1273 

812-3 8121 3119 811-6 8117 8119 8128 8181 8188 3145 3156 316-7 317'8 8190 3202 3216 3228 3240 Ws 

100-6 100-8 111-8 1161 120-0 124 5 1281 180-5 132 0 1790 1326 181-9 180-0 126-8 128-4 1190 115-9 118-8 lU-i 113.4 

198-6 207 7 208-7 201'8 197 7 203-8 215-8 281-4 2*8 4 265-8 2''3 0 2;)8-6 310-6 316-6 311-3 804-9 .307-2 318 6 m-? 

122-8 1240 1261 127-4 US'* 1292 129-7 129 8 129 5 129-2 128-8 127 2 126 0 124 8 123-* 122 1 1213) lao-o lin.i 

^‘1 819-1 231-8 243 3 266-0 260 6 278 2 280-7 .300 6 311 1 32ir7 8J9-B »36-6 3*1-9 3**-() 342-2 8381 *333 am.? 

886-7 rJ5-2 8247 824-8 32*-8 824-3 824-3 324 9 325 * 826-1 327 1 328 1 329-1 330 4 331 6 3327 .334-0 385 3 333.0 

UaS- IP. Pl>8^ P^*'*- Haata. ' Obit. Srati Tiaa. Anar. J^Mh: Mala. P, Aih. 0, Aih. Srar. Dan, Satab P. Bhad. 0, llhad, Rarati 

ites 146-7 1600 '178-3 1867 200 0 ' 2l3 3 286 7' 240 0 253*3 2B6'7 ''280 0 293-3 806-7 320-0 3.33-3 346-7 
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TABLK V-B.— -GKOOENTBIO BLACKS OP PLANKT8 
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Otooentrie PImm of Xwi, VUtoars, Jupitoii Veani and Batnm fo* otott 'toafh day of onrront ojrclt. 

Veani, A.D. 1760^0. IB»9 1 
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m 
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Ap 10 

Ap 10 
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My 10 

My 20 

My 30 

Je 9 

Je 19 

Je 29 

J19 

.71 19 

J129 

An 8 

AulB 

Aa28 

S 7 

817 

St7 

1790 Mara .. 

IU‘3 

115 4 

119*8 

128*0 

1271 

131*7 

I8t)*d 

141*9 

147*4 

163*1 

158*9 

164*8 

171*2 

177*4 

1889 

190*6 

W2 

804-i 

Merc. .. 

342 9 

1-1 

20*0 

88*7 

55*9 

70*1 

77*7 

76*4 

69*2 

6J*2 

78*8 

98*1 

110*0 

126*7 

146*4 

168*5 

178 8 

lflO-0 

Jnp* .. 

a9‘2 

119*2 

119*3 

119*9 

120*8 

121*9 

128*2 

124*8 

126*6 

128*4 

130 8 

182*3 

184*5 

136*8 

188*9 

141*3 

148'6 

uH 

Ven, .. 

380*S 

832*8 

837*6 

341*5 

853*2 

2*6 

11*8 

22*9 

88*8 

46*0 

66*3 

68*1 

79*8 

91*8 

108*2 

115*4 

iw-e 

180-6 

Bat. .. 

837’2 

888*4 

339*6 

840*7 

841*6 

342*4 

343*8 

348*8 

344*2 

844*6 

844*4 

844*2 

344*1 

843*4 

842*8 

312 2 

341-4 

340-6 


1791 

Mars . 

862*4 

0*0 

7*6 

16*1 

22*5 

29*8 

87*1 

44*8 

51*2 

58*8 

65*0 

71*7 

78*3 

84*9 

91*4 

97*7 

108*9 

110*0 


Merc. . 

367*4 

15*5 

33*3 

48*3 

67*8 

68*6 

5)*6 

49*2 

67*4 

71*4 

88*1 

106*2 

124*6 

142*4 

158*4 

171*8 

177*4 

174*0 


Jup. 

162*2 

161*2 

1C0*8 

149*9 

149*7 

149*8 

160*4 

161*1 

152*1 

163*4 

155*1 

156*8 

168*6 

160*6 

162*5 

164*7 

160*8 

160*0 


V en, . 

280 

35*8 

47*9 

69*9 

720 

83*7 

96*.3 

107*0 

1)8*3 

no*8 

140*8 

150*4 

160*6 

170*2 

178*6 

181*6 

1910 

192*8 


Bat. a 

348*8 

360*1 

861*3 

862*5 

863*6 

864*7 

866*7 

866*4 

867*0 

867*7 

357*7 

867*9 

858*0 

867*6 

367*2 

366*6 

355*8 

355*0 

Eng. date .. 

Ap 9 

Ap 19 

Ap ‘29 

My 9 

My 19 

My 29 

Jo 8 

Je 18 

Je28 

.118 

3118 

J1 28 

An 7 

An 17 

An 27 

8 6 

B 16 

8 20 

1792 

Mara . 

146*8 

145*6 

145*7 

146*8 

149*2 

16*2*0 

165*7 

160*1 

164*7 

169*9 

i;6*4 

181*1 

187*0 

198*2 

190*6 

206*2 

212*9 

220*0 


Merc. . 

11*1 

26*7 

87*6 

39*7 

88*8 

29*7 

36*0 

49*8 

65*7 

83*8 

102*1 

120*7 

137*6 

161*7 

160*6 

159*2 

161*6 

150*1 


Jup. . 

186*1 

184*8 

183*6 

182*4 

181*4 

180*6 

180*0 

179*8 

179*8 

180*4 

181*3 

182*1 

183*5 

185*0 

186*7 

188*4 

190*6 

192*0 


Veil, , 

828*6 

840*8 

358*1 

6*3 

17*4 

29*6 

41*7 

64*2 

66*8 

78*4 

90*6 

108*0 

114*6 

12 ; *6 

189*9 

152*8 

164*7 

177*0 


Bat. . 

0*5 

1*8 

3*1 

4*4 

6*6 

6*8 

8*0 

8*8 

9*7 

10*6 

10*9 

11*3 

11*8 

11*6 

11*8 

11*1 

10*6 

8*8 

1798 

Mara . 

7*8 

15.2 

22*6 

29*7 

87*0 

44*2 

61*1 

68*1 

65*1 

71*7 

78*4 

85*0 

91*6 

9S*1 

104*5 

110*9 

117*1 

128*8 


Merc. . 

16*5 

21*1 

16*7 

10*3 

14*4 

27*0 

4ri*0 

61*2 

80*2 

98*6 

110*1 

181*2 

141*6 

143*2 

136*6 

182*4 

188*1 

150*7 


Jup, . 

220*1 

219*2 

218*0 

216*7 

216*6 

214*2 

212*9 

211*8 

211*0 

210*6 

210*3 

210*5 

210‘8 

2U*6 

212*7 

2J8*8 

215*4 

2i7*0 


Ven. . 

48*7 

60*2 

64*8 

56*4 

52*3 

46*7 

41*6 

38*1 

86*4 

46*1 

61*7 

60*2 

69*6 

79*4 

89*0 

loro 

11*2*2 

123*8 


Sat. 

12*5 

13*8 

16*1 

16*5 

17*2 

19*1 

20*4 

21*6 

22*5 

28*6 

21*2 

24*9 

25*5 

26*7 

25*7 

25*7 

26*8 

24*9 

Eng. date .. 

AplO 

Ap20 

Ap 80 

My 10 

My 20 

My 80 

JeO 

Jel9 

Je29 

.11 9 

J1 19 

.1129 

An 8 

An 18 

An 28 

8 7 

S 17 

8 27 

17a* 

Mara 

197*1 

194*1 

190*4 

187*7 

185*5 

184*8 

186 3 

187*0 

189*7 

198*3 

197*3 

202*0 

207*4 

212*9 

218*9 

226*1 

231*5 

2.H8*2 


Merc. 

858*8 

361*6 

353*9 

5 1 

20*5 

38*4 

6r^*9 

75*7 

93*« 

110*1 

121*6 

125*8 

120*8 

1151 

118*1 

180*;i 

146*6 

im 


Jnp. .. 

252*6 

252*8 

262*4 

262*0 

2610 

260*0 

248*7 

247*4 

246*0 

244*8 

248*7 

242*8 

242*2 

242*0 

242*0 

242*5 

248*8 

244*8 


Ven. .. 

6*5 

17*9 

30*2 

42*6 

54*8 

06*9 

79*2 

91*2 

103*8 

116*2 

127*2 

189*2 

161*0 

162*8 

174*4 

186*1 

197-6 

208*6 


Sat. .. 

24*9 

26*2 

27*6 

28*7 

80*1 

81*6 

32*9 

84*1 

85*3 

m 

87*4 

38*2 

39*0 

89*4 

89*8 

40*2 

89*9 

89*8 


1786 

Mara .. 

22 7 

29*8 

30 9 

43*9 

508 

67*7 

64*6 

71*2 

77*9 

84*4 

9T2 

976 

104*0 

110*6 

116*9 

128*2 

120*5 

185*6 


Mate. .. 

834*3 

848 3 

858*0 

158 

34 4 

53 5 

72 0 

8h6 

101*7 

107 9 

104 3 

979 

99 2 

1098 

1 l ^4 4 

141*6 

169*3 

176*9 


Jup. .. 

283 0 

284*8 

285*4 

286 8 

280*1 

286*1 

286*6 

2849 

284*0 

282 7 

281-5 

280*1 

278‘8 

277 6 

276*0 

276*9 

275 4 

275*5 


Veil. . 

316*1 

820*8 

837 7 

849*2 

1 2 

120 

24*8 

36*7 

48*7 

60*8 

72 0 

849 

90 9 

100*1 

121*3 

133 8 

146*2 

158*4 


Sat. .. 

37*4 

88*7 

400 

41*4 

42*7 

44*0 

45 4 

40*7 

480 

49 2 

50 3 

51 4 

52 5 

68*1 

58*7 

54*8 

64*4 

54*8 

Eng. date .. 

Ap 0 

Ap 19 

Ap29 

My 9 

Mv 19 

My 29 

Je8 

Je 18 

Jo 28 

J18 

Jl 18 

Jl 28 

An 7 

An 17 

Au 27 

SO 

8 16 

S26 

I78ii 

Mara . 

243*6 

240*0 

24S*7 

249*9 

250*6 

249*7 

247*6 

245*2 

242*7 

240 7 

289 7 

289 8 

241*8 

244 4 

248 2 

2626 

257*7 

265*1 


Merc, . 

33 j *8 

863*1 

11*4 

30 3 

49 0 

67*2 

80*6 

88*9 

87*4 

80*2 

7 m *8 

88 8 

10*.i*t) 

J20 0 

137 9 

166 7 

172*7 

1881 


Jap. . 

8118 

318*8 

815*6 

817*3 

818*7 

819*8 

820*7 

321*2 

821*4 

821*1 

310*5 

3197 

318*7 

817*4 

310*0 

314*7 

818*3 

812*2 


Ven, . 

40*0 

51*4 

62*8 

78*4 

88*9 

98*7 

102*8 

110*6 

117*1 

120*8 

320 8 

117*3 

111*5 

100*6 

104*0 

106*7 

111*8 

118*9 


Bat. . 

60*8 

61*0 

62*8 

63*9 

65*2 

56*6 

57*7 

6b*2 

00*6 

62 0 

03*2 

04 4 

65 6 

66*4 

67*8 

681 

68*5 

69*2 

1707 

Mars . 

378 

44*0 

60*8 

67*5 

64*2 

70*8 

77*8 

83*9 

90 8 

96*9 

103*8 

109*6 

lltt’J 

122 4 

128*9 

'l85*l 

141*5 

U7’9 


Merc. 

348'8 

76 

20*3 

43*7 

69*0 

68*9 

09 7 

02*8 

00*2 

67*8 

814 

98*1 

110*0 

184*3 

162*0 

107*4 

180*7 

118*6 


Jup. . 

389 9 

342 2 

844 6 

846 7 

848*8 

350*7 

362*4 

854*1 

856*4 

850*4 

867*1 

857*6 

367*7 

857*8 

.356*7 

356*8 

364*6 

8iH 


Ven, , 

.3401 

859 8 

11*8 

23*9 

86 4 

487 

61*0 

78*0 

85*8 

97 7 

109*9 

1220 

134*1 

146*4 

169 0 

171*2 

188*4 

195*6 


8at. 

63*6 

64*5 

65*6 

66*0 

67*9 

69*2 

70*4 

718 

781 

74*4 

75 7 

77 0 

78 3 

79*4 

80*6 

81*6 

82*1 

627 

Eng. date ,, 

. AplO 

Ap 30 

Ap 80 

My 10 

My 20 

Mv80 

Je 9 

.la 19 

Je 29 

J19 

Jl 19 

Jl 29 

An 8 

AulS 

An 26 

8 7 

817 

827 

1798 

Mai a , 

. 272*4 

278*8 

284*4 

290*8 

295 8 

ill *8 

800*0 

810*.> 

314*8 

317*4 

319*6 

820*1 

810*8 

817*9 

816 4 

818*2 

811*7 

81^*2 


Merc. . 

. 6*0 

214 

87*1 

48*2 

611 

44*6 

407 

40 5 

OH.*) 

76*8 

93*9 

]12'6 

130*0 

147*3 

101*4 

169*6 

10‘*8 

161*8 


Jup. , 

. 7 0 

10 0 

124 

147 

17*1 

19*5 

21-7 

28 8 

25*8 

27 7 

29*5 

31*0 

82*1 

3.3*1 

83*7 

33*8 

88*8 

285 


Ven. . 

. 328 0 

3310 

836*4 

8440 

353 0 

26 

IJ 7 

291 

841 

45 4 

56*8 

68 0 

80*2 

91*8 

103*8 

1160 

128*2 

140*8 


Bat. . 

77'0 

77 8 

786 

79 5 

80 6 

818 

83 0 

84*8 

850 

80*9 

88 3 

89*0 

91*1 

92*2 

93*3 

94*5 

95*4 

962 

1799 

Mars . 

. 62 0 

68*4 

64 7 

711 

77 2 

83*7 

900 

96*1 

102*0 

108-9 

115*2 

1210 

127*8 

134*6 

140*7 

147*0 

158*4 

169*7 


Merc, 

149 

27 3 

818 

26 6 

218 

25*6 

37 4 

53 4 

716 

90*2 

108 7 

1201 

141*2 

161*0 

162*8 

146 0 

1421 

m'O 


Jup. 

. 34’9 

87 2 

89 6 

41*8 

444 

40 6 

49 0 

512 

53*5 

55 0 

68*0 

601 

02*0 

63 7 

65*3 

66*7 

67*7 

^5 


Ven, 

24'2 

80 4 

48*6 

00*6 

72 6 

84*3 

96*8 

107*6 

118*7 

129*7 

14<**6 

150*7 

100*7 

170*0 

178 2 

184*6 

189*7 

189*9 


Sat. . 

. 00 6 

911 

917 

92.3 

98*4 

94 4 

95*4 

96*1 

97*9 

09*1 

100 5 

1010 

108 2 

104*4 

105*1 

1069 

107*9 

109*0 

1800 

Mara 

298*6 

800*8 

.308 0 

816*8 

822*4 

329*4 

830*5 

843*2 

s5o*o 

850*8 

24 

82 

18-5 

18*5 

22*6 

26*1 

28*5 

29*7 


Meic. . 

12 6 

96 

2*8 

4*7 

15*6 

30*9 

48 9 

67 6 

86*6 

108*9 

120*2 

182 8 

186*0 

131*0 

12.V2 

128*7 

140*1 

151*0 


Jup. 

640 

64*6 

60*5 

68 4 

70 6 

72*6 

75 0 

77*2 

79 6 

819 

84*2 

88 6 

88*0 

909 

92*9 

94 8 

96*8 

96*2 


Ven. , 

329 3 

8414 

853 7 

60 

18*1 

30 8 

424 

649 

67*0 

79*1 

91*2 

103*7 

115*0 

128 2 

140*6 

15fl 

165*5 

1717 


Sat. . 

.. 104*4 

104 0 

1049 

106 8 

1061 

107 0 

107 7 

108*8 

110*0 

me 

112*5 

118*8 

115*0 

1103 

117*6 

119 9 

120*0 

mi 

En 

1 ^, date 

ApU 

Ap 21 

My 1 

My 11 

My 21 

My 81 

Je 10 

Je 20 

CO 

0 

Jl 10 

Jl 20 

Jl 30 

All 9 

An 19 

An 29 

88 

B 18 

8 28 

1801 

Mara 

071 

728 

78 0 

84*5 

90 0 

90*6 

102*7 

108*8 

114*9 

120*0 

127 3 

18.1*6 

189 9 

1461 

162*6 

150*1 

165*4 

172*1 


Merc. . 

846*0 

844 6 

853 6 

8*4 

26*8 

44*7 

08*7 

820 

988 

1121 

118*4 

115*2 

108*2 

109*8 

119*7 

184*2 

161*0 

168*7 


Jnp. . 

924 

98*2 

94*2 

95 5 

971 

98*8 

1008 

102*8 

104*9 

107*0 

1098 

1114 

113*7 

116*9 

118*1 

120*3 

128*4 



Ven, 

48*3 

49*6 

58*1 

58*2 

49*0 

428 

37*7 

36*2 

33 6 

41*1 

61*2 

50 9 

09*6 

79*6 

90 2 

1014 

112*6 

mi 


Sat. .. 

118*8 

118*2 

118*2 

118*3 

119*0 

119*6 

120*1 

121 1 

122*1 

123*1 

124 3 

126*6 

126*9 

128*2 

1295 

1807 

1810 



HoL- VTih. Miih. Kal. Sim. Ktn. TuL Tnoh, Dhiui. Mak. Kum. Min. Ajtii. Bbar. Krit. UoU. Mrig, Ardh. Panar Faah. Ailea, 
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Mats, A.B. 1637--A.X). 1999; Meroury, A.]>. 164S-A.D. 1999; Jupiter, A.D. 1656-Al). 1999; 
Saturn* AJD. 1617«*A.D. 1999«-coft<. 
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Mr 
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289*6 
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254-0 
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301*2 

809-2 
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824 0 
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840 6 

848-5 

1088 

188*0 

1821 

186*3 

196*6 

211*2 

227*6 

245 2 
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278 8 
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208*1 
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288-5 
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297*7 
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829 2 

.347*6 

147*8 
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158*6 
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156*6 

157-9 

159*1 

169 7 


160 3 

160*4 

100 2 

159 7 

158 8 

167-8 

166*0 

155*4 

164*0 

1.72 7 

152*2 

164*8 

177*2 

189*0 

201*6 

2141 

226 8 

239 6 

252 2 


264 9 

277*4 

290 1 

302-6 

315 8 

827*7 

340*1 

852 6 

4 9 

173 
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339 0 

3384 

387*7 

887*4 

837*2 

337 1 

837 4 
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Mr 1.) 

Mr 25 A p 4 
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121*8 
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148*0 
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156 3 

1792 

159.6 

162 8 

164 0 

1646 

168 8 

161*7 

1.78 5 

164 7 

150*9 

147*8 

100 0 

167 2 

177*0 

190*9 

207*2 

224*6 

241*7 

258 2 

2719 


280 6 

230*7 

273 2 

270 7 

277*8 

291 0 

307 3 

.32.7*3 

343 8 

1*0 

171 1 

173*8 

175*5 

177 7 

179*8 

1816 

183*6 

185 2 

18b 7 


3880 

189*1 

189 8 

19(1*3 

190*6 

190*3 

189*8 

1H91 

1H80 

180*8 

10u*2 

185*8 

J80 6 

178*2 

178 8 

182 8 

180 4 

197 9 

2U(; 8 


217*3 

228 0 

239 1 

250*4 

262 2 

274*0 

286 1 

2981 

310 0 

822*3 

354*2 

.353*4 

350*6 

851-8 

851-4 

850*9 

350*6 

3.50 6 

360*8 


8.70 9 

351*5 

3(i2*2 

852 8 

853 0 

35,7*0 

8o6 0 

357 2 

8.78 5 

359 8 
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0 16 

0 26 

N 6 

N J5 

N 2.') 

D 5 

D 15 

D 25 


Jii 4 

Ja 14 Jii 24 
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F 18 

F 23 

Ml .7 

Ml i5 

Mr 27 

Ap 4 

22(1 7 

283 7 

2410 

248*4 

255 8 

203 5 

271 1 

278 0 

286 5 

1793 

294-3 

302*1 

310*0 

317 7 

.32,7-6 

3:t3*3 

3410 

348 7 

3.70 3 

8*8 

l.>7 o 

170 9 

187 0 

2041 

221*6 

237*9 

‘26 *2 6 

263 0 

2():» 2 


2.50 0 

2.74*1 

258 t; 
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2K5 9 

a(J3 3 

321*0 

339 0 
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U*2 

IIH 7 

190 8 

199 1 

201*2 

203 3 

205 7 

207-8 

209 9 

211-7 


213 7 

21.7 3 

2169 

218 4 

2194 

229*2 

220 7 

220 9 

-221*0 

220*3 

181) .) 

201 8 

214 3 

226*7 

239*‘2 

261*5 

263*9 

276 4 

28s7 


300 9 

313*0 

325*0 

83») 7 

348 3 

350 .7 

10 4 

20-8 

30 7 

39*1 

9 1 

8*3 

76 

6 6 

6*0 

5*3 

4 7 

46 

44 


4 2 

4*0 

51 

5 5 

6*4 

7 3 

81 

0*8 

10-0 

118 

129 4 

136 5 

141*4 

147 3 

153*0 

158*8 

164 1 

169*5 

174 8 

1794 

179 6 

184*4 

188 7 

192*6 

195*9 

198*4 

200* t 

2m 

2006 

108*7 

l6o*(i 

183 4 

201*0 

217 8 

233 8 

244*9 

240 6 

245 4 

238*6 


210*3 

2.70 7 

2fi:»-7 

282 0 

299*9 

317 9 

33.7 0 

349*9 

0-2 

1*5 

210 0 

220 9 

228 1 

225 1 

227 4 

229 6 

231*8 

234 2 

236 3 


238*.7 

240 7 

212 7 

214*6 

246*6 

248*2 

240 5 

250*7 

251*4 
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13.) 8 

1 17 (» 

169*0 

171*6 
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20h*3 
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296*4 
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321*7 
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2U 
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19 6 

19 1 

18-7 
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18 6 

18*7 

19*4 
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22*0 

2.3*1 

24*2 

0 7 

0 17 
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N 6 

N 16 

N 26 

J) 6 

1) 16 

JJ 2() 


.1 li 5 

Ja 15 

J;t 25 

F 4 

F 14 

F 24 

Mr 6 

Mr 1(, 

'll 20 Ap 6 

245 0 

252*0 

259 2 

206 5 

274-0 

2814 

280 1 

296*7 

304 3 

1795 

311 9 

319*0 

.(27*1 

334*7 

342*2 

349-6 

857*1 

4*4 

llMj 

18*9 

179 0 

Ui 5 

213 4 

226 4 

281*7 

232*0 

224 6 

222 9 

230 9 


244*9 

261*1 

278*8 

29(.*a 

318*7 

328*9 

840*0 

313*6 

.337*7 

332*7 

245 0 

247 1 

2JH7 

260 7 

252 6 

254 7 

267 0 

259 2 

201-r) 


263-9 

21.6 1 

2(,.S*4 

270 7 

278*0 

275-0 

27;-2 

279*1 

280*8 

282*3 

219 5 

230*0 

239 8 

248 9 

2, 56 9 

263*1 

2()6 8 

267 2 

263 3 


‘.;6S*a 

258*9 

2.78*1 

2.76*2 

261*8 

270-1 

:78*3 

288*0 

298*4 

300*1 

3P5 

38*9 

38 2 

37 4 

36 6 

36*8 

34 0 

;U3 

33 7 


33*0 

32*8 

32*7 

32 6 

331 

.)3 ,7 

81 9 

310 

3.7 8 

36*8 

















Ml 5 : 

Ml 15 , 

M) 25 Ap 4 

142.1 

148*2 

154*5 

160 5 

166 5 

172*0 

178 7 

184*6 

190-5 

1796 

I9rj. 

202-' 

2(»7*7 

213 2 

21S-7 

22.1*8 

228 9 

2:{:i*5 

237*8 

241*7 

193 6 

20 P7 

217 »» 

217*.') 

210*5 

2064 

212 7 

225 u 

2J05 


267*8 

275 3 

292 6 

S08 2 

320 4 

32.7 

321*3 

81.72 

317*3 

.328 3 

275*8 

270*8 

277 4 

278.5 

280*1 

281 8 

28.3 6 

285 6 

287 7 


290*0 

292*4 

294 6 

296 8 

299 4 

.3"] 6 

304*1) 

306*3 

80S*7 

310*8 

170*9 

183 3 

195 9 

208 5 

2210 

233 ,'■) 

246 ‘2 

258 8 

271 1 


284*0 

296 5 

809*0 

321 1 

333*7 

.'{16*0 

358*2 

9 3 

22*0 

34*0 

54 1 

64*0 

58*.) 

63 0 

62 2 

51 4 

60*. 5 

49 h 
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48 2 

47*9 

47*6 

47*0 

47*2 

47 4 

47*6 

4S 3 

49*0 

49 7 
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0 26 
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N 15 
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I) 5 

D 15 

1) 25 


Ja 4 .la 14 

.Ta 24 

]i’ 3 

F 13 

F 23 
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Mr 15 

Mr 26 

Ap 4 

209 0 

276*3 

281 7 

288 5 

295*1 

302 2 

809 3 

316 3 

323 5 

1797 

330*6 

.137 8 

84.7 0 

3.72*1 

859*0 

6 1 

13 0 

20*0 

26-9 

83*8 

199 2 

202 0 

196 9 

191*4 

194 5 

205 4 

220-0 

236*9 

‘2.74 1 


271*7 

287 7 

300*9 

307 H 

3U5 .7 

21>K4 

-98*4 

307*4 

322 0 

.339*1 

3114 

810*8 

310 6 

310*8 

31i 2 

311*9 

313 0 

314*4 

815*9 


817 (> 

319*7 

321*9 

824*2 

32(, 5 

.3iS*7 

3312 

.ja:o6 

33b*0 

338*5 

127 6 

137 0 

14H2 

15S2 

170*.l 

180*8 

192 6 

204 6 

216 7 


•228 7 

241*1 

25.16 

205*2 

27b*2 

290*7 

303 0 

31,7 5 

828 0 

340 3 

09 2 

OO'O 

6H7 

68 6 

67*9 

07*2 

66 5 

05 6 

04 8 


63*9 

63.1 

62 0 

• j 0 

61 *8 

61 7 

016 

62*1 

(•2*5 

03 0 

1612 

160 6 

107 0 

178 2 

179 7 

186*6 

192-8 

198-7 

205*7 

1798 

211 4 

218*0 

224 3 

230*7 

237.2 

213*('. 

249 9 

256*4 

262 7 

269 0 

184 9 

1701 

170 0 

186*2 

200 1 

216 5 

233 8 

2612 

267 9 


281 3 

290*2 

290*1 

283*0 

279 7 

-’87 4 

300 0 

3l7i 

.13.7 2 

358 8 

852 0 

350 6 

848 3 

848*2 

(47 4 

846 9 

846*9 

847 1 

347 8 


348 7 

.349 8 
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853 0 

3- 4*9 

.150 0 

3.79*2 

1 7 

3*6 

.7 2 
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219*8 

2819 

213 9 

256*6 

267*1 

278*6 

290 1 

3('0 8 


311*2 

320*(, 

829*1 

335*7 

30i*3 
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388 7 

338*7 

*328*8 
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83*4 

K3 1 
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76*0 
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3)9 8 

6*8 

32*7 

81*6 

80 6 

29 1 

27 7 

20*4 
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23*6 
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2.’, 7 

24*4 
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20 9 

31*8 
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202.3 

214 8 

227 5 

240 3 
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265 6 

L78 1 

190*7 
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315 9 
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340 7 
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07*4 
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96*.5 

95 7 
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172*8 
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227-0 

242 3 
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2016 
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206*8 
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228*1 
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250 8 
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286*6 
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310*0 

822*9 
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110*5 

111 1 
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111*7 

1112 

110*6 
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100*2 

10H4 

107 7 

100 9 

1061 

10.7 3 

105 0 

104 7 

104*3 

29*0 

28*2 

26 9 

23*1 

21 0 

19 4 

18 8 

18*6 

20 3 

1801 

22 0 

26.5 

29 1 

38*2 

37*8 

42 7 
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63*1 

68-.7 

64^0 

171*6 

189 0 

200*9 

222*6 

235*7 

242*5 

240*9 

283*8 

231*9 


240 8 

254*1 

270 5 

288*1 
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323 4 

339-0 

850 5 

353 9 

318*6 

99*3 

100*8 

101*7 

102 1 
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98*9 

97*5 
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93-8 
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91 8 
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202*6 

216*0 

227 4 

239*8 

252-2 
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277*1 

289*8 


3015 
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337*2 

348 8 

359 0 
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21 1 

30 7 

.38*7 

122 8 

1281 

128 !J 

124 7 

126*0 

126-2 
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126 3 

125 0 


124 7 

124*0 

128 3 

122*5 

121*8 
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119 6 

119 0 
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0 8 
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N 7 
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212 6 
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220*5 

233 6 
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240 8 

246 2 

255*5 

202*8 
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277 9 

285 4 

298 0 

300 6 

308*4 

186*3 

202*9 

216*8 

22i)'8 

226*6 

219 4 

216*8 

2216 

234*0 


249*8 

2070 

•/86 U 

302 0 

818 0 

880 3 

.885 8 

832*1 

825*6 

827*4 
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128*1 

129-8 

181*1 

132 8 
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133*9 

m2 

133*9 


133*7 
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132*0 

130 7 

129*6 

128 ' 

126 9 

125 7 

124 0 

123*8 
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148*1 

160*3 

172 1 

184 5 

196*7 

209*0 

221-6 

235 2 


246 8 

2.70 5 

272 2 
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297 1 

309 H 

322 4 

834 7 

317 8 

850 7 

184*8 
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TAliLK A-B.— (lEOCKNTEJC PLArKS OP PLANETS 


TAB&B 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for e^ery tenth day of current cycle. 

Venus, A.D. 1765--A.D. 1999; 
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0 

10 

20 

SO 

40 

50 

60 

70 

80 

80 

100 

110 

120 

130 

140 

150 

160 

170 

Eng date 

Ap 11 Ap21 My 1 

Mv ll Mv 21 My 81 
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A9 
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88 

8 18 
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;U2 8 

819 9 

327*0 

835 3 

842*8 

360*4 

857*7 

51 

12*8 

19*4 

261 

83 0 

39*8 

45 6 

617 

67*2 

62*2 

67*8 

Marc, , 

882 8 

346 2 

82 

217 

40 7 

69 6 

70 7 

91*0 

99 5 

98*2 

91*] 

90*0 

991 

118*0 

129*8 

1474 

166 8 

182*6 

JU|> 

128 6 

128*4 

128 5 

123*8 

124*5 

125 5 

120*9 

128*2 

129*9 

1817 

133*7 

135*7 

187 9 

140 1 

1421 

144*4 

146 6 

148*0 

Yen. . 

02 

1^ 5 

30 9 

43*8 

55*5 

07 6 

79 9 

91*8 

103*9 

116*9 

127*8 

189 8 

151*5 

103*8 

174*9 

1866 

197 9 

2080 

8ai. 

1321 

1318 

131*8 

131*4 

181*8 

1321 

132*5 

188*3 

134*1 

184 9 

186*1 

187*2 

138*4 

189 7 

140*0 

142*2 

143*4 

144*7 

1803 Muib . 

83’5 

88 8 

98*7 

99*1 

104*4 

110 0 

115 9 

121 7 

127*7 

138*7 

189 7 

1401 

162*2 

158 0 

106 0 

1710 

178*1 

184 8 

Merc .. 

840 9 

869*0 

17'9 

30 5 

54 4 

69 6 

79*4 

80*6 

73*6 

70*9 

78*7 

916 

108 1 

125*5 

144 2 

161*5 

1776 

190 0 

.iup. 

16(:-8 

156*8 

164*9 

1641 

1540 

154*2 

154 2 

164*9 

1.55 9 

167*0 

158 4 

1600 

102 0 

108*9 

166 7 

J67 8 

170*1 

172*2 

Vi n 

815 4 

320 7 

838*1 

349 7 

1*7 

13 5 

26*4 

37*3 

49 3 

01 4 

78 2 

86 6 

97 0 

109 8 

122 0 

134*4 

1469 

159 1 

Bat, 

145 8 

145 3 

144 8 

U4*6 

144*6 

144 

144 7 

145 3 

140*0 

1166 

147 0 

148 0 

149*0 

150 8 

152*0 

153 2 

154 5 

1.55*8 

Eng. date ... 

Ap 10 Ap 20 Ap 80 My 10 U\ 20 M\ 80 

Jo 9 

Je 19 

Je 29 

.119 

Jl 19 

Jl 29 

8 

A 18 

A 28 

87 

J>17 

8 27 

1804 Mars 

829 0 

337 5 

846 3 

363 0 

0*5 

8*1 

l.'»*4 

22*8 

301 

37 2 

44*1 

BIO 

57 5 

64 2 

70 6 

70 7 

82*7 

88*5 

Merc .. 

855 2 

13 8 

818 

47 5 

69*0 

02 1 

50*2 

517 

671 

69*1) 

80 1 

1041 

122 4 

140 6 

160 0 

170 9 

1790 

178 2 

Jup . 

190 9 

189 5 

188 1 

187*1 

186*9 

185 0 

181 *2 

1841 

184*0 

18P8 

185*0 

186 9 

1871 

188 4 

190*1 

1919 

108*8 

105 7 

Von 

4()‘6 

61 9 

03 2 

73 7 

84*1 

93 8 

102*7 

110*1 

110*2 

1198 

1188 

1139 

lo7 5 

102*8 

101*8 

106 0 

110 7 

1184 

Hat 

169 3 

158*0 

158*0 

157*4 

167 2 

1571 

167*0 

167 3 

157 7 

158 1 

159*0 

159 8 

100*6 

101*7 

162 8 

163 9 

165 2 

106-4 

Eng dare 

Ap 11 

Ap 21 

M\ 1 

My 11 Mv 21 

Mv 31 

Je !0 

Je 20 

Je 30 

Jl 10 

JI20 

J130 

Au H 

Au 10 Au 20 

BH 

H IH 

8 28 

1806 'VlarH 

104 6 

107 4 

111*8 

1165 

1201 

1261 

130 5 

185 9 

141*4 

147*2 

153 3 

K592 

105*6 

171 8 


184 8 

101*5 

198 4 

Mere 

9 3 

26*0 

38*0 

43 6 

3h 5 

32 7 

30 3 

47 9 

08*8 

M 8 

lUO 4 

118*7 

1300 

150 9 

161 1 

102 8 

160 1 

151 9 

Ju|> 

224 7 

223 8 

2*22*8 

2215 

220*3 

218*9 

217 7 

216 5 

215 7 

214*9 

214*t) 

2140 

2150 

216 5 

216*4 

217 6 

219.1 

220*8 

Voi 

340 6 

00 

12 4 

24*6 

37 2 

49 3 

01*8 

73 7 

86*0 

98-4 

1106 

122 7 

134 8 

147 0 

159 8 

172*0 

184*1 

100 3 

Hat 

172 4 

1717 

171*0 

170 3 

109 9 

169*5 

169 2 

169*.t 

109*5 

109 0 

170 8 

170 9 

171 0 

J72H 

173*7 

1747 

176 0 

1771 

1806 Mats 

340*1 

363 9 

1*5 

90 

16*6 

240 

81 3 

8S*6 

45 0 

52 5 

59 5 

06*1 

72*9 

79 3 

85 0 

921 

98*8 

1063 

Moio 

16 7 

28 6 

20 5 

13*8 

151 

26 0 

41 3 

69 2 

77*8 

90.3 

114 I 

180 2 

142 2 

140 j. 

141*1 

186*1 

188 4 

149*8 

.Tup 

2509 

267 1 

257 2 

250 7 

250 1 

•2661 

258 9 

25*2 5 

251 1 

249 9 

248'7 

247 

247 0 

240 0 

240*4 

240 8 

247*3 

248*2 

VtMl ... 

325 4 

829 2 

836*5 

848 5 

352*7 

24 

11*7 

23 1 

84*5 

45 9 

57 3 

69 1 

80 7 

92*4 

101*4 

110 6 

128 8 

140*9 

Hat 

186 2 

184 4 

183 0 

182*8 

182 3 

181*8 

ISI 2 

181*2 

1812 

181*1 

181 5 

181*9 

182 6 

188*3 

1842 

1851 

18t)*2 

187 4 

1807 Mftr« 

1.32 4 

132 8 

184 1 

180 4 

139 5 

113 3 

147 0 

132*8 

157*6 

102 7 

108 5 

1713 

180 4 

180*7 

1931 

100 7 

200 6 

213 2 

Merc ... 

2 9 

3.65 6 

865 2 

42 

19*0 

30 3 

5 

73 6 

91 8 

109*0 

121*0 

12H’0 

125 3 

118 3 

110*7 

120 3 

144 0 

100 7 

JuT>t 

287 0 

288 5 

289 5 

290 4 

290*7 

2910 

290*7 

290 0 

289 2 

28H2 

2S0 8 

2' 5*5 

2H4 1 

282 9 

281*8 

2So*9 

280*4 

280 0 

'•j « 

Von 

24 9 

37 0 

49 1 

01 1 

73 1 

84 B 

90*4 

ld7 9 

119 1 

1801 

140 9 

151*1 

101 0 

100 9 

177 7 

1840 

187 6 

187‘5 

Bat. 

197 7 

196 9 

190 0 

196 3 

IIH'O 

194 0 

193 3 

193 1 

1!)2 9 

192*5 

192 H 

193 0 

193 3 

1910 

104 8 

105*5 

190*0 

197*0 

Eng. (into ... 

Ap 10 Ap 20 Ap JO My 10 My 20 Mv JO 

Jo 9 

Je 19 

.Te 29 

Jl 9 

Jl 19 

J129 

Au 8 

Xu 18 

Au 28 

B7 

S 17 

s27 

1808 MarH 

17 

!I5 

108 

24 2 

31 4 

38 :> 

46*7 

52 8 

59 7 

06 5 

73 3 

79 9 

S6 5 

93 0 

00 5 

105 8 

1120 

lltcS 

M(*r(' .* 

J35 8 

342 M 

35b*6 

13 0 

32 2 

61 3 

09 8 

87 2 

lOl 3 

109 9 

109 1 

1018 

100 0 

lO?- 9 

123*0 

130 4 

1672 

174 S 

Jiip. 

815 8 

317 8 

319 6 

321 4 

3i2 9 

324*1 

325 2 

325 8 

826 1 

320 1 

3259 

325 2 

324 1 

823 0 

321 (. 

320 4 

3189 

817 7 

Von 

329 8 

342 9 

J54 2 

0 (i 

18 7 

30 9 

13 I 

55 4 

07 6 

79 9 

91 9 

104 4 

(159 

]L^8 9 

141 2 

163 0 

1661 

178 3 

8a’ 

20^ H 

209 1 

2UH 3 

207 6 

200 8 

205 9 

205 3 

2019 

204*5 

201 I 

20U 

2011 

2011 

201 7 

2063 

206 8 

200 7 

207 0 

Eng date 

\p 11 

Ap21 

My 1 My 11 My 21 My 31 

Jo 10 

Je20 

Je 30 

Jl 10 

Jl 20 

Jl id* 

Au 9 

Au 10 Au 20 

88 

B 18 

8 28 

1809 jVLa’B 

175 7 

172 1 

109*9 

lOS 1 

108 0 

109 2 

171.7 

174 0 

178 3 

182 7 

187*6 

192 8 

198 b 

204 5 

2106 

210 6 

223 0 

230'6 

Meic 

3't4*9 

851 0 

91 

28 0 

48 0 

017 

800 

90*3 

91*6 

84 6 

SI 5 

88 6 

101*0 

IIKO 

186*0 

163 0 

1712 

1870 

Jut) 

343 8 

345 1 

318 4 

850 7 

352*8 

354*9 

35(> 7 

358 4 

859 7 

10 

19 

25 

27 

25 

2*1 

12 

0 2 

358*8 

Ven. 

42 5 

47*9 

50 7 

49 9 

45 4 

39 4 

31*1 

34*0 

37 0 

43 G 

61*0 

69 8 

09 7 

70 0 

90 6 

1017 

1180 

124*9 

Sat ... 

221 6 

220 9 

220*8 

219*6 

2188 

218 0 

217 8 

210 0 

210 0 

216 5 

216 8 

215 8 

2161 

215 4 

215 8 

216 2 

2170 

217*0 

1810 Mara . 

16 9 

24 1 

312 

38 8 

15*3 

62 4 

69 2 

05 0 

72 9 

796 

80 8 

92 7 

99 2 

106 6 

112 4 

1184 

124 7 

130 9 

Meic. 

3t0‘0 

5 2 

241 

42 2 

68 2 

7tK) 

73 4 

07*6 

02*1 

081 

80 0 

90 1 

1130 

132 1 

160 0 

1061 

180 8 

188 4 

.! up 

11*3 

13 7 

16*1 

18 5 

20*8 

22*2 

25 5 

27 7 

29 7 

317 

88 4 

85 1 

30 5 

37 5 

38 3 

38 6 

89 0 

88*6 

Von. 

0 9 

191 

81 5 

43 9 

60 J 

68*2 

80 1 

92 • 

104*5 

1165 

128 4 

140 1 

1521 

168 7 

175 4 

180 9 

198 2 

201)2 

Hat 

238 1 

232 7 

m 3 

281 4 

230*0 

229*8 

229*1 

228 4 

227*7 

226 8 

220 7 

226 8 

220 0 

220 2 

220 4 

226 6 

227*3 

2279 

1811 Main 

238 ] 

228 0 

228*0 

220*5 

223 9 

221 1 

218 6 

216*7 

210 3 

216 0 

218 4 

2214 

226 0 

229 5 

234 1 

240*0 

245 9 

252*0 

Mi'ro 

1*4 

19 0 

35’9 

48 5 

64*1 

60 0 

43 7 

47*0 

58.4 

74*0 

917 

110 8 

128*5 

115 0 

161 0 

170 7 

172 4 

166*7 

Jup 

38 8 

40 9 

43 9 

15.5 

47 7 

50 1 

5*2*5 

54 8 

571 

59 4 

618 

63 8 

65 9 

07 7 

09 4 

70 7 

720 

72*H 

Von 

.ur>-8 

327 0 

338 5 

350*2 

2*3 

14 1 

20*0 

87*9 

49 8 

02 0 

73 9 

80 2 

98 1 

110 4 

122*7 

186 0 

U7 6 

169*7 

3uf. .. 

211 4 

244 0 

213 7 

213*1 

742 0 

241 9 

241 1 

2403 

289*5 

2388 

288 8 

2.37 8 

237‘8 

287 2 

287 2 

287 2 

237 8 

238*8 

Eng. dido .. 

An 10 An 20 

\p 30 My 1 ) 

Mv 20 My 81) 

Je 9 

Jo 19 

Je 29 

Jl 9 

J119 

.11 29 

Au8 

Au 18 An 28 

S 7 

8 17 

H 27 

1812 Mars .. 

.315 

38 6 

46 3 

521 

58 9 

06 7 

72*4 

78*8 

863 

919 

98 4 

104*9 

1113 

117 9 

124 1 

130*4 

180 7 

1431 

Merc. . 

188 

27 5 

34 J 

81*9 

219 

20*2 

80 4 

61 7 

09*4 

88 2 

100 5 

1244 

140 2 

1519 

156*0 

j610 

144 9 

147*9 

.1 up. 

OH 9 

08 6 

70 3 

72 2 

741 

7(;2 

08 5 

80*7 

831 

85 4 

87 6 

900 

92 2 

94 3 

96 ( 

9S4 

100*1 

K2*0 

Von. 

49 8 

5*2 2 

03 4 

73 9 

84 1 

93*7 

102 2 

109*3 

1140 

1169 

1153 

1101 

104 3 

100 5 

100*3 

1041 

110*1 

118*0 

Sat 

255 3 

255 1 

254 9 

2518 

264*1 

253*5 

262*9 

262 2 

2514 

260 6 

26i>0 

249 3 

248 7 

248 5 

248 3 

248' 1 

248 4 

248*8 

Eng. date 

Apll 

Ap 21 

M) 1 ] 

My 11 Mv 21 : 

Mv 31 

Jo 10 

Je 20 

Je 3(t 

Jl 10 

Jl 20 

.11 30 

A 11 9 Au 19 A u 29 

88 

8 18 

K 28 

1813 Mara 

202*3 

207*7 

272 7 

270*8 

281 1 

284 9 

287*7 

291*0 

2912 

291*0 

289 9 

287 0 

282 9 

282 8 

2816 

282 6 

284 8 

287*1 

Moro, . 

14 3 

14*9 

0*8 

67 

14*9 

29 3 

407 

or, 3 

84 2 

102 6 

119 0 

182*2 

138 7 

185 7 

129*4 

J29'4 

189*8 

168*2 

Idi>. .. 

96 5 

97 2 

981 

P9*4 

109 8 

102 0 

104 3 

100*1 

10«*4 

110 5 

112 6 

114 7 

117 2 

119*4 

1217 

12.3*9 

126 9 

128 1 

Ven. 

347 4 

0 0 

13 0 

25 2 

37‘9 

50 0 

0^3 

71'6 

807 

98 9 

1112 

123*8 

1«5*4 

147*6 

100 8 

172 5 

18P6 

196*8 

Sat. 

206 3 

20(. 4 

260*4 

266 1 

205 9 

205*1 

264*9 

204 : 

203*8 

202 5 

2dl 8 

261 1 

200*4 

260*1 

259*7 

259 3 

259*4 

259*6 
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TABLE V-B.— GEOCENTRIC PLACE!;; OF PLANETS 
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Mars, A.D. 1637-A.l). 1999 ; Mercury, AD. 1645-A.D. 1999 ; Jupiter, AD. 16a6-AD. 1999 ; 


flaturu, AD. 1617— AD. 1999— cfmf. 

180 190 800 210 220 230 240 

0 8 0 18 iJ8 N 7 N 17 V 27 1) 7 

7VH 76’6 78*7 8T8 820 81*9 80 6 

107*4 208*4 211*6 206*1 200 3 203*2 214*4 

160 0 162*9 1550 166*0 168 7 160*2 161*7 

210*7 230*1 239*8 248*6 266*8 262*0 265*0 

1160 147*0 148*1 149*1 150*0 160*6 161*2 


250 260 270 280 290 

D 17 D 27 6 Ja 16 J»i26 

77*8 74*3 1 803 70 7 67 9 66*9 

229*5 246*1 263*7 281*0 297*2 

lll2‘8 P'3*7 161*2 J6P6 164 6 

264 2 259*4 253*0 249 8 2o0 3 

161*4 161 6 161*8 151*4 15i*0 


300 310 320 330 340 350 380 

F 6 F 15 F 26 Mr 7 Mr K M» 27 Ap 0 

66*2 05 9 07*6 70*2 73*4 77*3 81*4 

310 4 817 8 316*9 308*8 308*0 817*6 331*9 

161*0 108 4 162*0 161*3 100*0 168*8 157*4 

254*4 200*7 209*7 278*1 288*0 298*6 309*8 

160 7 160*0 149-8 149*5 147*8 147*0 148*2 


;9i*^^ 

198 1 

205*8 

212 3 

219*3 

226*6 

233*7 

241*0 

218 4 

1804 

255 <9 

203*6 

2710 

278 7 

2.80 0 

294 2 

Mr 0 Mr 16 Mr 26 Ap 6 
802 1 309 0 817*9 326*6 

195 7 

1 )2 0 

185 8 

186*1 

195 4 

209*3 

225 7 

243*0 

260*4 

276 8 

290 7 

299*(> 

300 1 

292 6 

289 9 

297*1 

310*1 

327 0 

846*3 

i;t*:! 

176 5 

178 8 

180*8 

182 9 

185*0 

180 9 

188 7 

190 2 


191 5 

192*7 

193*7 

194*2 

104 6 

194 6 

191*1 

193 6 

192 0 

191*4 

171 6 

18P0 

196*0 

209 2 

221*7 

234*2 

240*9 

259 8 

272*0 


284 0 

297*2 

3J9 7 

322*U 

881 3 

846 f> 

358 8 

1)7 

22 5 

84*6 

157*0 

168*1 

1&9-7 

160*4 

1013 

162*1 

108*0 

108*4 

163 8 


164 2 

1641 

164 0 

163*8 

168 2 

102 I) 

162 0 

161*2 

loO 1 

logo 

0 7 

0 17 

0 27 

N 6 

N 10 

N 20 

D 0 

D 16 

D 16 


Jii 5 

Ja)6 

Ja 26 

r 4 

F 14 

P 24 

6 

Mr 10 

Ml 20 

Ap 6 

94*0 

.J9 2 

103 9 

108 4 

112 1 

115*3 

1178 

119*1 

119*7 

1805 

118 9 

116 7 

11.4 7 

1098 

106 0 

108 0 

too 9 

loO 6 

1012 

103*2 

170*8 

168 2 

1761 

189 4 

206*4 

22r6 

239*7 

250*5 

271*1 


281 ,i 

283 9 

277*8 

272 9 

277*6 

289 6 

80.’) 3 

323 2 

3 41 0 

859*8 

197 8 

2001 

202*2 

204 4 

200*7 

208 8 

211 : 

21.1*2 

215 1 


217 1 

218 9 

220 5 

222 1 

22 1 2 

224 1 

224 9 

225*2 

226*3 

224*9 

127 4 

137 1 

118-6 

158*5 

170 9 

181*2 

193 1 

206*1 

217*3 


229 3 

2417 

254*2 

200 5 

278 9 

291*4 

3o8 7 

310 2 

328 7 

341*0 

167 7 

16^*^ 

170 1 

1712 

172 2 

178*2 

174 2 

174*8 

l7.5 4 


176*0 

176*1 

170*2 

176 3 

176 9 

175*5 

175*1 

174*3 

173 0 

172*8 

0 8 

0 18 

0 28 

N 7 

\ 17 

S 27 

D 7 

I) 17 

1) 27 


Ja 0 

Ja 16 

Ja20 

F 6 

F 15 

F 25 

Mr 7 

Ml 17 

Mr27 

\p 6 

2').5*5 

212 2 

219*2 

226 3 

233*7 

241 1 

24S*5 

255 7 

21)3*7 

1806 

•271 5 

279 1 

287 0 

294 8 

302 7 

310 6 

318 4 

326 4 

:]31*2 

342 0 

157 4 

109 ». 

185 1 

2020 

219 1 

230 3 

25U 

203*2 

208 7 


208 7 

257 t) 

259 0 

209 4 

2HU 

301*3 

319 5 

8:17 8 

365*2 

10 6 

222 * 

224 5 

220*6 

228 .) 

2 0)8 

233 0 

285*1 

237*0 

239 8 


242*0 

244 3 

a 10 3 

218 4 

260 2 

252 0 

263 4 

2,51 8 

255 8 

2.56 6 

208 5 

220 1 

2^2 6 

244 4 

250 1 

207 6 

279 1 

290*4 

301 1 


311 .5 

320*5 

828 6 

3349 

838 7 

889 0 

■136 3 

329*2 

824 3 

32’.! 2 

178 2 

171) L 

180*6 

ISl 9 

182*9 

184 0 

186 1 

185 8 

186 6 


1K7*A 

187*5 

187*9 

lh8 2 

188 0 

187 7 

1K7 5 

186 9 

186*8 

186 7 

1102 

1 10 0 

1216 

120 7 

131*8 

130 5 

140*8 

141 4 

147 7 

1807 

149 9 

161 6 

1617 

1507 

148*3 

144 7 

141 2 

i:i7*‘> 

18 4 6 

1:43*0 

104 5 

1HI*3 

l9s 7 

•215 9 

231*7 

214 6 

251 0 

249 8 

242 0 


2412 

219*9 

263*4 

279 8 

297 5 

315 8 

3 32 

.449 0 

0*9 

48 

2 [9 1 

25(1 9 

252 6 

254 3 

2)0 2 

‘268 3 

200 4 

202 8 

265 0 


207 3 

209 0 

272*0 

274*2 

270 0 

278 S 

280*9 

2''2H 

28 4 8 

2S6*3 

153 ; 

lliv6 

178 9 

190 4 

202*9 

215 5 

228 1 

2KC9 

268 5 


26o 

278 7 

20 3 

3040 

81(il) 

328 9 

341*1 

3'3 9 

O-.i 

186 

188 5 

189 7 

190 9 

192*1 

193 2 

194 8 

195*6 

100 3 

197 2 


198 1 

198 (I 

190 1 

199 0 

199 6 

199 0 

P'O)- 

I'.'OO 

198 5 

198 0 

220 2 

227 3 

214 8 

2418 

249 2 

2568 

204 1. 

272 2 

270*9 

1808 

2.87 () 

29 ) .5 

80.1 4 

81 1 3 

3)!M) 

820 0 

Mr 0 
334 .S 

Mr 16 
342 5 

Mr 26 
350 1 

A 1)6 
3.i7 9 

177 7 

lOo 5 

212 0 

•225 8 

235 0 

‘235 5 

228 5 

224 5 

280 3 


24.4 4 

250*2 

27<*0 

*294 4 

311 8 

3*27 8 

340 .] 

840 4 

342 5 

8:40 0 

280 3 

280*7 

2S15 

282 7 

2^4 0 

285 .5 

287'3 

280 4 

291*5 


208 7 

295 9 

298 3 

300 6 

.102*9 

31 >5 4 

307 8 

3 01 

8)24 

3146 

188 8 

177 4 

172 5 

171*8 

174 5 

180 2 

JS7 9 

197*2 

20(.*8 


217 4 

228*3 

239 8 

2.51*3 

208*1 

276 0 

287 2 

299 3 

311 2 

323 4 

198 7 

199 9 

201 1 

202 2 

203 4 

204 0 

205 7 

200 7 

207 7 


208 6 

209 3 

20:1*! 1 

210(; 

210 .S 

21 1 0 

211 1 

2108 

210*5 

210*0 

0 7 

0 17 

0 27 

N 0 

N 10 

N 20 

1) 0 

D 1(. 

D 20 


.In 6 

Jh 15 

Jn 25 

F 4 

V 11 

1^ 24 

Ml 0 

M) 16 

Mr 26 

Ap 6 

124 3 

130 2 

136 0 

142 7 

117 1 

152 9 

/ (>8 2 

hVA 0 

107 9 

1809 

172 4 

l7o3 

179 9 

182 7 

1.84 6 

185 8 

185 5 

183 9 

180 8 

177*8 

191 H 

20() 7 

217 i 

220 7 

214 9 

2U9*.{ 

212 6 

228 7 

238* S 


2.5.) 0 

273 2 

29. .*0 

300 9 

320 .1 

327 ) 

321.0 

818*8 

8186 

827*4 

310 7 

310 0 

315*' 

315 4 

310 9 

310*5 

317 3 

318 0 

320 1 


321 9 

823 8 

326 8 

328 0 

330 2 

332 5 

385" 

337 4 

339 8 

842 2 

190 J 

20 M 

215 0 

228 0 

210 5 

252 7 

205*1 

277 0 

28'» H 


302 0 

314 0 

325 9 

837 0 

349 1 

0 1 

10 8 

21 0 

8U4 

;kso 

208 0 

c. 

210 8 

212*0 

213 2 

214*4 

21.) 0 

216 () 

2177 


2188 

219 0 

220 4 

22I 2 

/21 .■) 

221 9 

22*' 2 

222 ;] 

222 3 

221 8 

0 8 

0 IK 

0 2S 

N 7 

N 17 

N 27 

0 7 

1) 17 

I) 27 


Ja () 

JalO 

Jh 26 

4’ 5 

r 16 

V 25 

Ml ’ 

Ml 17 

Ml 17 

Ap 6 

237 5 

241 5 

251 H 

259 0 

200 5 

274 1 

2810 

289 4 

297 1 

1810 

304 8 

3121. 

320 .4 

327*9 

33.5 8 

343 .{ 

3r,0 7 

358*2 

0 7 

UO 

199 8 

205 0 

20l 5 

1914 

191 9 

2015 

21 8 5 

234 8 

252 3 


20.9 .8 

2S(. 3 

3O0 4 

.‘109 3 

30!) 7 

302 8 

m 8 

307 0 

320 4 

337 0 

367 7 

85o3 

355 (f 

353*7 

352 8 

352 3 

352*0 

362 1 

362 5 


AhA’A 

35 4 4 

355*0 

3.37 2 

.;;!)0 

1 1 

1 

5 4 

. 0 

10 0 

130 8 

148 0 

160 8 

1717 

1851 

197*3 

209*7 

22*^ 2 

2H5’0 


2174 

260*1 

272 8 

2S5 U 

2.77 

810 4 

32:’, 0 

385 .3 

.‘(47- 

0*3 

21.6 

219*7 

220*7 

221 8 

223*0 

224*.] 

226*6 

226 6 

227*7 


228 8 

229*6 

230 6 

231 5 

*232 0 

232 5 

233 0 

23.3*1 

33, {*1 

233*1 

1370 

U3 2 

149 3 

156*3 

101*3 

167 1 

173*1 

1788 

180 5 

1811 

190 1 

196*5 

‘>0o0 

205 7 

210 4 

2U8 

‘218 9 

‘222 (. 

225 8 

227 4 

187 5 

189 5 

177 8 

JHOO 

198*4 

214*6 

231 5 

249 0 

26.7 6 


280*0 

2912 

293 6 

287 5 

2S2 5 

287 5 

209 2 

316 2 

3)2 8 

.351'5 

381 

37*2 

30 0 

31^8 

38*3 

32 0 

30 7 

29*7 

28 8 


28 3 

28 2 

28 4 

28 9 

29*8 

:io*9 

32 2 

83 

.35 0 

87 7 

219*1 

2301 

239 4 

217 9 

255 3 

200 1 

202*0 

260*4 

265 i» 


250 2 

247*1 

248 8 

253 .T 

260 1 

''09 J 

27^0 

288 1 

298 7 

309 u 

228*6 

229*0 

230 6 

231 0 

232 8 

2310 

236*1 

236 1 

237 3 


238 6 

239 5 

240*5 

211 0 

242*2 

242 9 

243 6 

243 9 

244 1 

244 8 

26^6 

265 2 

271 1 

279 1 

2Hti 3 

293 6 

301*9 

308*4 

315 7 

1818 

828 1 

839 5 

837*8 

345 2 

352 r> 

369 9 

Mr 6 
(!*8 

Mr 10 
13 8 

Mr 20 
21 0 

Ap 5 
27*8 

iOl 2 

169 8 

178 7 

194 4 

2112 

228 0 

2 05 4 

209 7 

272*1 


277 2 

273*1 

208*3 

acs-i 

278 6 

293 8 

811*) 

829 2 

347*: 

5*1 

73 0 

73 7 

78 8 

73 3 

72 0 

71 6 

70 3 

08*7 

07*7 


0(] 4 

051 

04 1 

o3 5 

03 2 

(.81 

63 5 

640 

65 0 

061 

172 2 

1817 

197 3 

209*8 

22*2 3 

284 8 

247*6 

260 1 

272 7 


28.>’2 

•297 8 

.110 3 

32*96 

384*8 

•{47*2 

;(r)9 3 

10 3 

2 {*0 

84 9 

288 7 

239 6 

210 5 

241*4 

242*5 

243*6 

2148 

2400 

217*2 


248 3 

249*4 

250*4 

26P6 

252 4 

253*3 

264 1 

254 5 

254 9 

25') 8 

0 7 

0 17 

0 27 

N 0 

N 10 

N 26 

D 0 

D 1(1 

D 20 


Ja 5 

Ja 15 

Jb25 

F 4 

P 14 

F 24 

Mr 6 

Mr 10 

Mr 20 

Aj) 5 

149*4 

156 7 

161*8 

168 3 

174*4 

180 

187 0 

193 1 

199*3 

1813 

205 6 

2118 

2180 

22-1*1 

230 2 

230*2 

242 3 

248 0 

258 .8 

2.59 4 

169*0 

178 2 

190 7 

208*0 

226 8 

241 0 

J63 6 

260*7 

258 7 


251 2 

260 7 

268 9 

278(1 

289 7 

807 5 

325 8 

848 4 

8.59 2 

112 

108*6 

104 7 

106 6 

106 4 

106 7 

106 9 

106 0 

105 9 

105*1 


108 9 

102 6 

KO 3 

99 0 

98*7 

97 6 

90 7 

96 4 

90 0 

90*3 

127*4 

137*2 

148*5 

158*6 

1710 

181*0 

193 6 

205*5 

217*7 


229*9 

242 2 

2,4 7 

287 1 

279 4 

292 0 

304 3 

:]16 8 

82 

3410 

2491 

249 8 

250 6 

2513 

262 4 

263 i 

2545 

255*7 

250 9 


258*1 

269*2 

200*4 

261 5 

202*4 

263*3 

26 4 3 

264 9 

265 5 

2661 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

0 7 

D 17 

D 27 


Ja 6 

JalO 

Jft20 

r 6 

F 15 

F 26 

Mr 7 

Mr 17 : 

Mr 27 

Afii 

291*1 

296-6 

300 7 

806 0 

811 8 

317 9 

324 1 

880*6 

336*0 

1814 

343 1 

350 0 

356 6 

32 

9 8 

1 5 

23 0 

2(7 

86 ) 

42 7 

169*8 

186 5 

204 8 

221*2 

236*0 

2440 

244*4 

237*1 

233*7 


239 9 

232 7 

208 4 

286 0 

308*9 

321 7 

387 7 

8.50 7 

356'5 

353(i 

130*0 

1317 

133*4 

134*8 

186 2 

1871 

137 8 

138 3 

188*3 


1381 

137*0 

136 0 

135*6 

184*2 

132*9 

131 5 

180 8 

129 2 

128*4 

209*0 

220 8 

282 8 

244*8 

250 5 

267*9 

279*4 

290 5 

801*1 


8112 

820*0 

327 7 

888 6 

833 6 

330*0 

3:31*8 

326*0 

322'() 

320 8 

269*7 

200*2 

2608 

261*4 

262*4 

268*4 

264*4 

265 0 

2668 


267*0 

269*0 

270*3 

271*4 

272*5 

273'6 

274 6 

276 4 

276 1 

276*8 


Mftg. F. Phttl. IT. Fh»l Haflifca. Ohit Svafci, Visa. Anur. Jyesh. Mala P. AhH. J Ash. Srav Dan. Satab |‘ Hhad. U. Blind, llevati 
183 8 M07 160*0 173*3 186*7 200 0 218 3 2266 240*0 268 3 266*7 2800 298 3 806*7 8200 333 3 346 7 360 0 
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TABLE V-ll.— liEOfENTBIO PLACES OK PI-ANETH 


TABliB 

Geocentric Places of Man, Mercury, Jupiter, Venus and Saturn for every tentli day of current cycle. 

Venus, A.O. 1765~A.D. 1999 ; 

Da^otl.S.V. 0 10 90 30 40 60 60 70 80 90 100 110 120 130 140 150 160 170 

Enif date .. Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Jo 80 J1 10 J1 20 J1 80 Aa 9 An 19 An 29 8 8 R 18 S 28 

1814 Mnra .. 43 3 52'7 69 3 66 7 72'2 7H'0 85'0 91-4 1)7-8 104-2 110 8 116-8 123 2 129-6 1360 142 8 118-7 188-2 

More. 849 3 346 8 868-1 6 7 23 8 42-3 01-4 80 0 97 8 111 8 1206 119-6 112-0 110 6 1191 182-5 149-1 106 5 

Jup. .. 128 0 127-7 127 7 127 8 128'5 129‘3 180-4 181-8 138-4 185 1 187 1 189-1 141-2 1482 146-8 117-7 149-8 162-0 

\en 828 9 328.1 835 0 343 8 852-7 2-5 12-] 287 84 9 46-8 87-9 69-6 8)-8 92-9 104-9 117-1 129 8 111-0 

Bni 277 1 277 4 277 6 277 8 277-6 277 2 276 9 276-3 275 6 274-8 274 1 273-8 272 $ 271-9 271-4 270-8 270 7 270'7 


1816 Miiia .. 285 H 292 7 299 4 30-1-4 313 1 319 7 326 2 332 6 338-6 844-4 849 0 864-2 368-2 1-5 8-0 4-t 3-9 20 

MdO ... 3328 3150 1 3 196 38 5 57 5 76 1 904 100-9 102-2 95-4 92-1 98-6 111-6 1277 145-2 163-2 180-6 

:up. . Kill 160-3 169 1 1.58-5 1581 158-1 168 1 1588 1596 160 6 161-9 163 6 165 8 167-1 109-1 171'2 173 2 175-8 

Ten. .. 25-6 37 0 490 01 0 73 7 853 96« 108-4 119-5 180-5 141'2 IGl’l 100-8 1094 176 7 1823 186'0 184-2 

Sat. .. 288 1 288-1 288 8 289 3 289 1 289 0 288 9 288 3 287 7 287-2 286-4 285-6 284-9 284-2 288 6 282 8 282-5 282.3 

Bug. (Wo .. Ap 10 Ap20 Ap30 Mv 10 Mv20 My30 Je 9 .!« 19 .le 29 .119 J1 19 J1 29 An 8 Au 18 An 28 S7 8 17 K 27 

1816 Mar« .. 61 0 67 2 73-1 79 2 85 3 914 970 103 8 1100 1168 122 4 128 8 1851 141-5 147-9 164 2 100 8 167-8 

More. 339 0 3568 15 5 34 5 .52 6 08 7 80 3 84 3 78 5 73 3 78-4 90 4 106 2 123-8 141-8 169 8 17o 2 189-7 

Jnp 1955 193-2 1930 191 o 19()-4 1893 1886 1882 1882 188 4 188 8 189-7 190 0 191-9 194 2 1952 197-1 199 1 

Von. ... 3.30 4 342-0 3.54-7 71 19 3 31 6 43 8 56 0 68 1 80-0 92-6 106-0 1169 120-6 141 7 164-2 1667 178 9 

8»t .. 298 0 299-.5 300 1 300 7 30O-8 300 9 301 0 300 6 300 2 29fl-8 209-I 298 4 297-6 290-8 290 0 295 8 294 9 294 1 


Eng date . Ap 11 Ap 21 M\ I My 11 Mv 21 Mv 31 Je 10 Je 20 Je 30 .11 10 J1 20 ll 80 An 9 An 19 Au 29 H 8 S 18 S 28 


1817 Mars 

.. 305 2 

312'^ 

320 3 

827 7 

335 3 

342-7 

350-1 

3.57-2 

4*2 

11*2 

J7-8 

24-3 

80-0 

.36*5 

42-2 

47*3 

52-0 

66-2 

More. 

.. 362*0 

1) 6 

29 9 

46-6 

59 6 

65-2 

61 1 

648 

57-9 

68*7 

81-4 

101-8 

120-1 

13H-8 

155-0 

170*2 

180 2 

ISl 6 

Jup 

229 2 

228 6 

227 6 

226 6 

226 2 

223 8 

222-5 

221 3 

220 3 

210-5 

219 0 

2188 

219 1 

219-5 

220-4 

221*6 

222 9 

224-8 

V«'n 

41M) 

46-4 

48 3 

46*6 

41-7 

360 

30 5 

33-0 

36 0 

43-1 

60-9 

.59*9 

09-8 

80 2 

90-8 

102 1 

list) 

125-4 

8 at. 

809'g 

310 6 

811*3 

312 2 

812-6 

312 0 

318*2 

813-0 

312-8 

812-6 

812 0 

311 4 

810-7 

309 9 

309-1 

808*2 

807*0 

807 0 

1818 MurM 

771 

82 3 

87 7 

98 4 

901 

104 7 

1106 

116-0 

122 5 

128-7 

184-8 

141 0 

147*4 

168 7 

100-0 

106-0 

173*1 

179-7 

Mere 

7 3 

24 3 

38 1 

45-7 

43-3 

30-1 

37 3 

470 

02-0 

79 0 

98-1 

1164 

134-3 

149-9 

101-0 

106-7 

160 7 

1.54-4 

Jnp 

2612 

261 5 

261 7 

261 4 

260-8 

200 0 

258*8 

‘267 0 

250 3 

2019 

268 7 

252 0 

251 8 

251*1 

251 0 

261-2 

251-5 

262 2 

Vim. . 

7 0 

198 

32 1 

^44 6 

56 7 

68 0 

81-0 

02‘9 

105 1 

1170 

128 9 

140*9 

152-0 

104-2 

176*9 

187 3 

198 5 

209-4 

Bat 

.. 320-8 

321 8 

332-7 

828-7 

324 3 

824-0 

325 4 

325 .5 

826-5 

.325-6 

325 0 

324 5 

824-0 

8J8-2 

322 4 

321-7 

320-9 

820-2 

1819 Mars 

323-0 

330 8 

3.18-0 

316 3 

353 8 

1 3 

89 

16-2 

23 4 

36 4 

87-4 

11-2 

61-0 

,57-6 

03 0 

09-7 

76*0 

81 4 

Mere 

.. 16 H 

26-6 

2r)‘0 

18 0 

10*6 

25 3 

39 9 

671 

75-6 

94-3 

1124 

128 9 

112-2 

148-4 

145 8 

188*4 

136 6 

148 3 

Ju)) 

.. 2910 

292-6 

•293 7 

294 7 

296 4 

296-5 

296 6 

295 1 

201 1 

298 5 

202 2 

290 8 

2V.( 4 

288 2 

287-1 

286-2 

285-4 

285-0 

Ven, . 

.. 316-1 

327 1 

389 0 

8:>o-8 

2 8 

147 

26.5 

88 4 

.50-4 

02 0 

74-5 

80 7 

98 7 

111-1 

123 3 

135 0 

M81 

100-4 

Sat. 

.. 832 1 

338-2 

334 3 

335 4 

336 2 

837 0 

337-8 

338-0 

338-3 

388-5 

.138 8 

338 1 

337*7 

837 0 

330 7 

.33.5 0 

334-S 

834 0 

Kuk. (latt- 

Ap 10 Ap 20 

Ap 30 

My 10 

M\ 20 M\ 3(1 

' Je 0 

Je 19 

Je 29 

J( 9 

J1 10 , 

Jt 29 

An 8 

An 18 

Au 2< 

S 7 

S 17 

8 27 

1820 Mars 

96 9 

99 6 

lOt'O 

108 H 

1138 

1100 

1210 

130 0 

136 9 

111-8 

147 7 

164-0 

100 2 

100*5 

172*‘( 

179 1 

186-3 

192 9 

Men* 

70 

0 6 

367 0 

3 3 

173 

313 

62 7 

71-7 

90 4 

107 5 

123-8 

130-e 

129-7 

122 0 

12U 9 

128-9 

142 2 

168*6 

Jufi 

319 6 

321 -P. 

323 fi 

3-25 6 

.327-1 

328 .6 

W 7 

830 5 

330 0 

.331 1 

381 0 

330 5 

329 7 

828 7 

327 4 

320 0 

:i24-6 

328 2 

Y en. 

n 2 

52 6 

03(1 

71 1 

810 

93-5 

301 7 

108 5 

1 13 0 

114-5 

112-3 

100 3 

lOl-l 

98 2 

98 8 

103 2 

109 0 

117 7 

Sut. 

.343 4 

3U6 

.346 8 

3171 

.3181 

349 0 

3500 

350 6 

8.51 2 

351 -0 

351-6 

351 0 

351 5 

351 0 

350 .') 

349- 

349*1 

348 3 

Kng. date 

Ap 11 Ap 21 

Mv 1 : 

dy 11 1 

Six 21 

My 81 

Je 10 

Je 20 

Je 30 

J1 10 

J1 20 

Jl 30 An 9 

Au 19 Au 29 

8 8 

8 18 

S 28 

1821 Mara 

. 339 9 

847-7 

.^55 3 

3 0 

10-6 

18-0 

25 3 

32-6 

30-8 

46 0 

636 

00 i 

671 

73*7 

80-1 

80-3 

92‘6 

98-6 

More 

.. 388 8 

313 0 

865 6 

118 

m 

48 9 

67 8 

861 

100 8 

111-1 

113-0 

106-2 

102 8 

108 0 

121-> 

137-0 

155 2 

172*7 

Jup 

, 347 6 

849 9 

352-2 

314 6 

356-6 

3.58 8 

0-0 

2 6 

4-1 

6*5 

6-5 

7-3 

7-5 

7-7 

7-3 

0 8 

68 

46 

V(*a. 

. 848 2 

12 

13 7 

25-8 

3H-6 

,50 0 

62 0 

75 2 

87 3 

'*9-5 

111 8 

124 (t 

130*1 

M8-2 

100 8 

173-0 

18.V1 

197 2 

Bat 

. 355‘1 

356'4 

367 7 

369 0 

0 1 

1 3 

2-1 

3-1 

39 

4 7 

49 

5 2 

5 1 

51 

48 

4-4 

3-7 

80 

1822 Mara 

.. 120‘3 

121-8 

1218 

127-4 

131-2 

135 5 

140 4 

145-4 

150 8 

1.50 4 

162-3 

108*1 

174-4 

180 0 

1S7-2 

1937 

■200 4 

207 8 

Merc 

333 8 

34!y2 

7-0 

26 6 

44‘0 

63 2 

78 8 

91-1 

94 9 

89.5 

84-2 

88 9 

100 6 

110-2 

183 5 

151-5 

109-8 

185 6 

Jup. 

U K 

172 

10 6 

22 0 

24 4 

26-8 

291 

31 4 

33-6 

85 4 

87-5 

.391 

10-0 

41-8 

42 7 

43-5 

48-8 

43 7 

V.iu, 

. 322-5 

827 6 

.384-6 

843 1 

862 7 

2-7 

12 5 

24-1 

85-8 

16 8 

58-4 

70-0 

8I-H 

93 5 

105-6 

1177 

129 9 

112 7 

Sat, . 

7 0 

8 3 

9-6 

10-9 

121 

13 4 

14-7 

15 6 

10-0 

17-6 

181 

187 

19 2 

19-2 

19 1 

10-0 

lH-5 

:8*o 

182H Mars 

3f)r)'' 

8 3 

110 

18 4 

26-7 

83 0 

40 3 

47-8 

54 3 

6L-7 

08 1 

74 8 

814 

87-9 

94 8 

100-0 

106 8 

118*0 

More 

... 3417 

3 0 

22 0 

40-4 

57*1 

701 

76 1 

72-3 

65 9 

08 2 

79 1 

94 5 

ai9 

1801 

148 1 

1661 

179 6 

189*4 

Jop. 

. 42 7 

449 

47 0 

19-2 

51 1 

58 9 

50 2 

58-5 

00 9 

03-2 

05 6 

67-0 

09 0 

718 

73-0 

74 7 

70-1 

771 

Vcn. 

. 2‘5l 

88 2 

50 2 

62 3 

74 2 

85 8 

97 3 

108 8 

1199 

1808 

141 1 

151*2 

100 0 

168 9 

175-8 

180-7 

182-0 

180 8 

Bnt. . 

.. 19 2 

20-5 

21 8 

23-2 

24-5 

25-8 

27 2 

28-8 

29-5 

30 0 

31 3 

321 

82 8 

831 

83-4 

33 6 

33 8 

32*9 

Eng. date 

.. Ap 10 Ap 20 Ap 30 Mv 10 My 20 My 80 Jo 9 

,le 19 

Je 20 

J1 9 

J1 10 

Jl 29 

Au 8 

Au 18 

Au 28 

S 7 

8 17 

S 27 

1824 Mara 

. 166 0 

158-0 

1681 

168 6 

155 0 

167-6 

I60H 

104-9 

169-2 

174-1 

179 4 

185-0 

190 8 

197-1 

203 3 

209-8 

216-0 

228-4 

Merc. 

360-8 

17*6 

84*7 

48 8 

5H-5 

54-8 

47-6 

47 7 

67-7 

73-0 

89 8 

108-2 

120 6 

141 2 

160-6 

171-2 

175*4 

170-0 

Jnp. 

.. 70!) 

72 ' 

74 0 

75 8 

77 8 

79 0 

82 0 

81-2 

80-0 

88 9 

911 

93-6 

96 7 

98-0 

100-0 

1021 

103 9 

tO.V7 

Van 

, 831 0 

848-2 

866-2 

7-7 

too 

32-1 

44 4 

60 6 

68-7 

81-8 

98.3 

106-6 

1179 

180 1 

142-2 

154-8 

167 8 

179-6 

Sut . 

. 31-6 

32-0 

812 

35 5 

36 0 

38-2 

3!)'« 

40*8 

12-1 

488 

414 

45 4 

40*5 

40 9 

47*8 

47-8 

47-S 

47-7 

Eng. dfite . 

.. Ap a Ap 21 My 1 My 11 My 21 My 31 Je 10 

Jo 20 Je 30 

J1 30 

J1 20 

.11 80 

Au 9 

Au 19 Au 29 B 8 

S 18 

8 28 

1826 Mar* 

. 11 1 

18 6 

26-7 

82 9 

'lo-l 

47 2 

611 

0O‘‘« 

67 9 

71-6 

812 

87 9 

94 4 

100 9 

107*2 

113 5 

119 9 

125-1 

Merc. . 

.. 12 3 

27-3 

37 4 

36 1 

29 2 

27‘(J 

80-8 

60-3 

07*8 

86-7 

104 4 

122-5 

138*9 

1621 

167 0 

155-8 

148*2 

1 1(9-1 

Jup. . 

.. U)0-7 

1013 

102-1 

103-1 

1016 

105 0 

107-8 

100-8 

H17 

1388 

no 0 

a 8-1 

120-.3 

122 0 

124 7 

1270 

120 2 

181 2 

Ven 

.. 40 7 

41 9 

4.5-0 

43-3 

88-0 

82 6 

28-0 

31 4 

35*7 

42 0 

60 7 

59-8 

699 

80*4 

91-2 

102-5 

114 0 

126*9 

Sat 

. 14-4 

46-7 

17*6 

48 2 

49 5 

50-8 

52 1 

53-4 

64‘7 

50-1 

67*3 

68-4 

59*0 

00 4 

01*1 

01*9 

02-1 

62-4 

Mesh, Vridh. 

Mith.** Kat. Sim. Kan Tul. 

Vraeh Dhaii. Mak. Knm Min 

. Asvn 

Bhar, 

K’rit. Rohi. 

Mrig. 

Ardh. Pnnar. Pmh 

Aaleg. 

30 60 

90 120 150 lf-0 210 

210 

270 

800 

83(1 

1 300 

18 3 

20*7 

40 0 

m 

00-7 

8>»*0 

98-3 

10(5 7 

120*0 
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Kan, A.D. ie37-A.D. 1899; lleroury, A.D, 16«8-<A.D. 1999; Jupiter, AD. 1656~A.D. 1998 ; 
Satarn, AD. iei7-AJD. 1898-con(. 


180 

190 

200 

aio 

aao 

aao 1 

340 

250 2 

260 


870 880 

aao 

300 

310 

aao 

330 

310 

350 

360 

0 8 

0 18 

0 28 

N7 

N17 

N27 

nr 

D17 

D 27 


Ja6 

.Ta 16 

Ja2G 

P6 

P 15 

P25 

Mr 7 

Mr 17 

Mr 2/ 

Ap 6 

16l'<> 

168*0 

174*6 

180*8 

187 6 

1940 

200 6 

207*1 

218*8 

1815 

220 4 

227*1 

234 0 

240*7 

247*5 

264 8 

261*2 

268 4 

275*1 

282 1 

184 3 

201*0 

216*8 

226*6 

229 6 

223*6 

218*0 

221*8 

282*8 


247 8 

266*1 

282*9 

800 2 

316 6 

380 2 

8881 

.3366 

329-1 

3287 

164*2 

166*3 

158*4 

100*4 

102 1 

108*8 

106*2 

166*5 

107*6 


1681 
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287*4 

280*2 

‘231*2 


241*2 

266 5 

272 1 

289 9 

307 8 

.325 0 

389-6 

849 8 

351*1 

844 4 

9‘8 

79 

b5 

68 

4 1 

31 

2*5 

2*2 

22 


2*7 

3.3 

4*1 

5 6 

72 

9 0 

108 

l.X 0 

162 

17*4 

188 4 

1501 

162 3 

174*5 

186*9 

1991 

2U6 

224 0 

286 8 


2t9 2 

261*9 

274 6 

286 9 

299 7 

31 2*2 

.'(24-8 

387 3 

319 7 

2*1 

162 8 

163 9 

1651 

166 2 

167 3 

168 2 

169*1 

169*6 

1701 


170 6 

170 6 

170 7 

170*6 

170 1 

169*6 

169 1 

108 3 

167*0 

160*8 

77 4 

81 7 

HV3 

88 4 

90 2 

91 2 

91*0 

89 1 

86*4 

1835 

88*0 

78 9 

76 3 

741 

73 6 

74 2 

70 1 

78 6 

819 

8.. 8 

188*1 

2012 

217*4 

224 7 

223 6 

215 8 

214*2 

X21-6 

23.5 4 


251 5 

268 8 

286-6 

303*8 

319 0 

830 1 

.3.'t:r5 

327 7 

322 6 

826 0 

48 4 

47*8 

t6 9 

45 8 

446 

4H'8 

41*8 

40*7 

39*6 


38 7 

38*4 

88 0 

38 3 

38*8 

89 7 

40 8 

42 1 

43*6 

45-4 

2201 

229*9 

238*5 

245*8 

262*2 

253 8 

253*0 

24v4 

244*5 


210-0 

240 3 

214*5 

250 9 

258-6 

267 3 

277 7 

288*6 

299*5 

310*6 

173*4 

174 6 

175 8 

177*7 

1781 

180*1 

180*2 

180*8 

181*5 


182 3 

182.5 

192 7 

182 S 

182 5 

18i'2 

181*9 

181 1 

iso-i 

17i»*8 

0 8 

O 18 

0 28 

N 7 

N 17 

^ 17 

1) 7 

i) 17 

IJ *17 


Ja () 

.la 16 

Ja 26 

1(‘ 5 

F 15 

F 25 

Mr 6 

Mr 16 

Mr 26 

Ap 6 

106*6 

201*6 

2t)8 4 

2158 

222*3 

229*4 

236 7 

244*1 

251*6 

1836 

259*3 

266 9 

277 6 

282 2 

290 0 

298*0 

805 5 

313 5 

821*5 

829 2 

198 1 

207 8 

209 1 

201*6 

198*0 

208 2 

215*6 

281*1 

2181 


265 5 

282*8 

298*4 

310*6 

815-9 

311*9 

305*4 

30 

318 4 

333 5 

82*1 

824 

83‘1 

82*9 

82 6 

817 

80 5 

79 5 

78*2 


77*0 

76 7 

74*6 

73*5 

72 9 

72*0 

72*5 

727 

73*4 

744 

174*1 

I8ti*7 

199*4 

211*6 

224 1 

286*6 

219*8 

262*0 

274*6 


287 0 

299 6 

312*1 

321*4 

336*5 

340 0 

0*9 

1‘2'5 

24-6 

^6 3 

188*8 

185 0 

]8<>*2 

187*4 

188 5 

189 6 

190 7 

191*5 

192*3 


193 2 

193 <: 

194 1 

194 5 

194 3 

104*2 

194*1 

193 r, 

192*9 

192 4 

















Ml- 7 Ml 17 

Mr 27 

Ap6 

97*7 

108*6 

108*1 

112*7 

116*9 

120*7 

123 8 

126 7 

126 6 

1837 

126-8 

126 5 

122*7 

119 4 

JlK-2 

112 0 

109 1 

107-7 

107 5 

108-8 

198 8 

188 6 

182*5 

1854 

196 1 

211*0 

227 3 

244 9 

262 1 


278*1 

•291*2 

298-8 

296 3 

288 9 

288*4 

297*7 

311 3 

828-9 

347 .1 

111*1 

112*4 

113*0 

1 14*6 

116'2 

115*6 

116*6 

115 3 

114*6 


113*7 

112 6 

1118 

110*0 

108 7 

107 5 

106*5 

10,X7 

105“2 

lO.Xl 

127 3 

137*5 

i48-(; 

159 4 

171*4 

182 9 

1947 

207*0 

219 2 


231*5 

*243 8 

2.X6 2 

268 7 

281*2 

293-8 

3061 

318*6 

331 1 

343-4 

194*0 

195*2 

196*4 

197*5 

198*7 

19!> 7 

2010 

201*8 

202*2 


203 8 

204 4 

20.X-0 

20.' 0 

205 6 

205 8 

205*9 

20 .x i 

236*0 

204 6 

208 6 

216*3 

222*0 

229*7 

236-W 

244*6 

252 9 

259*6 

267*2 

1838 

276*0 

282 8 

200 r, 

298*1 

300 2 

8141 

8219 

330-0 

.337*8 

345 6 

167*4 

167*2 

176*9 

190 7 

2U7*0 

224 4 

2415 

268*0 

271*8 


280 6 

281*2 

273*7 

i!70 9 

277 7 

290*8 

307 0 

325 0 

348*0 

1 6 

136’6 

188*6 

140 4 

1419 

143 7 

M4*6 

1 45 5 

146 2 

146*7 


1467 

140*3 

145*8 

144 9 

148*8 

1 12*.5 

141 3 

130 (♦ 

138 6 

137 9 

210*3 

222*1 

234*0 

24l)'0 

257 6 

209 0 

2 HU1 

290 9 

301-0 


810 U 

818 6 

32.X-8 

329*0 

330 3 

327 0 

3213 

316 4 

314 8 

316 H 

204 0 

205*2 

206 4 

207*5 

208 7 

200*9 

2110 

212*0 

213*1 


214*1 

214 8 

Jl.X 5 

216 3 

2161 ^ 

210 8 

217 2 

217 0 

216 7 

2165 

113 8 

119*4 

124'6 

1.30*2 

135*4 

140 2 

145*0 

149 0 

1.52 0 

1839 

1.55 4 

)57*6 

U8-(; 

1.X8 6 

167 2 

164 2 

J.X()0 

i4(i7 

148*4 

1412 

157*6 

170 7 

186 8 

2O.i*0 

221*8 

237*7 

252*5 

203 1 

265*6 


259*6 

257*4 

258 6 

270 3 

285*7 

803 0 

321*3 

839 4 

3.X66 

11*1 

lrtO*7 

lh2*8 

164*9 

J66*9 

168*0 

170*7 

172 2 

173 7 

174-9 


175 8 

176*5 

176 7 

176 9 

176.5 

175*9 

175 (» 

17.C9 

172*8 

1714 

156*7 

168 0 

180*6 

192 9 

205 1 

218*0 

280*0 

243*2 

2560 


208 8 

281*2 

29(7 

806-5 

318 9 

331*4 

344 0 

3lk5*4 

8-7 

20 9 

214 0 

215*1 

216*2 

217*3 

218 6 

2199 

2211 

22*2*2 

223-8 


224*3 

225*2 

226*0 

226 9 

227 8 

227*7 

228*0 

228*0 

229 0 

227 9 


Mug. P. Phftl. U. Haita. Chit. Svati. Visa Autir. Jyeih. Mula. P. Aih. IJ. Ash Srav Dan Satab P. Jihad. U. Dhad Kevafci. 
188 3 146 7 1600 178'8 180 7 200 0 213*3 2267 240*0 268 3 266*7 O 2i)3 8 306*7 :^20*0 833*3 346*7 a«0*o 
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TABLE V-B.— GEOCENTRIC TLACEH OP PLANETS 


TAMtM 


Geocentric Flnoes of KarSy Heronry, Jupiter, Venue an^ Saturn for ere^ tentli day of current cyde. 

Venu«i A.]). 1765-A.D. 19M; 


Day of 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

ISO 

150 

160 

170 

Knu. diitfi . 

Ap 11 

/Ij) 21 

My 1 

My 11 

My 21 My 31 

Je 10 Je 20 Jo 80 

,11 10 

J1 20 

.ri so 

Ap 0 

An 19 

\n 29 

S 8 

8 18 

3 28 


Mars 

140 2 

130*7 

140*2 

1421 

1447 

148 0 

161*0 

156*4 

161*8 

166 6 

172 8 

178*0 

184 0 

190*8 

196*7 

203*2 

209*0 

217*1 


Mora . 

i« r> 

216 

16 3 

10 7 

144 

26 8 

42*8 

60*9 

79*9 

98 3 

116*9 

181 i 

141 8 

148*6 

187*2 

182*7 

188*0 

150'& 


.lup 

170 7 

160*4 

168 3 

167*6 

166*7 

166*3 

160 8 

166*6 

167*2 

168 0 

1691 

170*4 

1721 

178 8 

1767 

177 6 

170*7 

181*8 


V«n 

27-8 

39 4 

51*8 

63*3 

75 2 

86 8 

98*2 

109*6 

120 7 

181*4 

141 8 

151 3 

160 2 

167 9 

178*9 

177*8 

177*8 

174*0 


Sat 

227 8 

227*2 

226 6 

226*0 

225 2 

224 4 

223 7 

223*0 

222*8 

221*7 

221*4 

2212 

221*0 

2212 

2215 

221*8 

2225 

228'2 

184f) 

Mina .. 

B'3 

12*7 

19 9 

27*3 

34*1 

41*6 

48*8 

55 8 

62*7 

69 8 

76*2 

88*0 

89 2 

968 

102 6 

108‘8 

115*0 

120*9 


M(‘io 

368 8 

852 0 

354 1 

6 6 

20 3 

381 

50*5 

76 3 

93 2 

110*0 

121 4 

1261 

121*3 

1154 

118 0 

180*2 

145 8 

162*3 


,liip 

204 8 

203*6 

202*1 

201*0 

199*8 

198*6 

107 6 

196*9 

19*)*5 

196*5 

1966 

197*8 

1981 

199 2 

200*6 

202*2 

203*0 

20r>*9 


Yon. 

832 2 

814*4 

356*5 

8 0 

21 1 

88*3 

46*6 

57 8 

69*7 

82*4 

94 6 

106*9 

119') 

181*4 

143*2 

166 0 

168 6 

180-7 


Sat. 

239 2 

288*0 

238 5 

237*8 

2H7 1 

236 4 

235*6 

284 9 

284 2 

238 4 

232 9 

282*5 

232 1 

232*2 

282 3 

282 8 

282 9 

283 6 

1841 

MurR . 

187 2 

183 9 

180 4 

178 3 

177 0 

177*2 

178 6 

181 0 

184 8 

188*3 

192*9 

197 7 

203 5 

200*8 

215*0 

2214 

227*9 

234 5 


More, , 

33 V6 

843*3 

357 8 

15*5 

84*2 

53 2 

717 

88 6 

101 6 

108*2 

105 0 

98*3 

104 

109*7 

124*3 

141*2 

169*0 

176 0 


.lap. 

238 1 

237 B 

237 0 

236*2 

235 0 

283 7 

232 4 

231*1 

229 9 

•228*8 

228 1 

227*7 

227 5 

227 7 

228*8 

229*1 

230 8 

231*6 


Voti. 

88 9 

41 0 

41 1 

36 6 

3(»6 

25*8 

25 0 

28*2 

33 0 

41 5 

50*3 

50 8 

701 

80*8 

92*0 


115 0 

]26’0 


But. 

250 3 

250 0 

249 8 

249 5 

2188 

248 2 

247 5 

240*8 

246*0 

245 3 

244 6 

244*0 

2)44 

243*3 

248 2 

243*1 

243 4 

243 9 

1842 

Mara 

201 

27*8 

34 4 

11*6 

48 4 

65 4 

62*1 

68 9 

75*8 

8*2*4 

89 0 

95*5 

102 0 

108 4 

115 8 

1261 

127 4 

1 33 9 


Mero 

m 1 

352 9 

11*0 

30 0 

48 8 

66*0 

80 5 

89 ] 

88*0 

80 7 

79 9 

88*7 

102 6 

1197 

187*6 

165*5 

172-5 

188 0 


,lup 

2(;9'6 

270 3 

270 7 

270*8 

270 6 

270 0 

269 2 

268 0 

‘26(/7 

21)5*3 

264 0 

262 7 

‘/6l*o 

260 9 

260*8 

2601 

260 3 

260 8 


Ven. 

04 

21*7 

34 0 

46 2 

58 4 

70*8 

82 7 

94 7 

106 6 

118 6 

180 4 

U2 4 

154 1 

) 65 6 

i774 

188*3 

190*4 

210 2 


Sat. 

261 3 

261 2 

261*2 

261 1 

2t;o f> 

259 9 

259*3 

258*5 

257 7 

257*0 

256 0 

255 7 

255 u 

264 8 

264 5 

264*1 

254*3 

254 f) 


1813 

Muth 

. 237 3 

239 2 

210 2 

210-] 

239 0 

287 1 

283 7 

231 8 

229 6 

228 8 

220 9 

230 7 

23:( 5 

237 1 

2416 

216() 

262 2 

257*9 


Moio 

318*6 

7*3 

26 0 

4t6 

58 9 

691 

70*2 

68 4 

60*5 

67 8 

8i*3 

07 8 

1168 

184*1 

151 & 

167 2 

180 6 

186 9 


Jnp. 

209 0 

800*7 

802 3 

303 1 

304*3 

865 0 

805 2 

305 2 

3(4 7 

304 0 

80;{ 0 

80) *8 

300 ,5 

209 0 

297 7 

2i>0*6 

205*0 

2949 


Vt«u 

817 0 

328*6 

340 5 

362-4 

4 4 

16 4 

28 1 

40 1 

52 2 

64*4 

76 5 

88*4 

100 5 

112*9 

1251 

187 6 

149 0 

1()2 8 


Sat. 

. 272*1 

272 3 

272 4 

272 5 

272 2 

271*8 

271-4 

270 6 

269 8 

209*1 

2(»S4 

267 7 

2(.0 9 

206*5 

2060 

265-4 

265 5 

265*4 

1844 

Mara 

.. 34 8 

41*6 

4H t 

55*2 

61 8 

68 6 

75 1 

816 

88 0 

94 8 

101 3 

107*6 

1141 

120 6 

12fi7 

133*0 

13M4 

145 9 


Moio. 

8 3 

212 

36 9 

48*3 

516 

45*2 

410 

40 6 

59*3 

76 6 

93 6 

112 2 

1,30 8 

147 1 

]01'8 

169 7 

169 2 

102*2 


Jup 

327 2 

329 5 

.331 6 

333*6 

336 5 

887 I 

33K4 

3,10 6 

.340 6 

311*0 

.(41*2 

341 0 

340 5 

339 6 

838 6 

837 3 

m 0 

:i84*5 


Ven 

42*6 

63 5 

64 2 

74 7 

84 0 

98*1 

100*2 

105 8 

108-4 

107 1 

102*1 

95 1 

91 5 

91 4 

94*5 

100 5 

108*4 

117*0 


Sal. 

., 2830 

283*2 

288*6 

28;4*0 

2K3*8 

283 5 

283*3 

282*7 

282 1 

2814 

280 6 

279*9 

2:9*2 

278*5 

277*9 

277*2 

277*0 

276*9 

815 

Mara 

268-0 

273*9 

279 5 

284 7 

289 8 

294 7 

29K 9 

802*4 

806 1 

866 9 

307*6 

306 3 

,304 4 

301 8 

299 5 

298*2 

2081 

2901 


Meio. 

148 

27 3 

.321 

27*7 

21 7 

25*5 

87 3 

68 2 

712 

00 0 

108 4 

125*9 

14) 0 

161-2 

153 2 

146*7 

142 3 

148 0 


JU]). 

... 854*9 

857 2 

869*6 

2 0 

44 

66 

86 

l(»‘7 

18*5 

14 0 

15 4 

16*.5 

17 2 

17 7 

17 7 

17 4 

16 8 

15*9 


Ven 

. 860*7 

8-2 

15 6 

28 0 

40 2 

52*-! 

64 7 

77 3 

89 4 

101*2 

1138 

125 9 

13S0 

160 0 

D.28 

174 5 

186 6 

198*0 


Sat 

. 29.< 8 

204 4 

20 5 0 

295*6 

21»5 4 

295 5 

295*5 

•>95*0 

294*5 

291 1 

203 3 

292 5 

291 6 

290 9 

290 3 

289 7 

289 3 

288*9 

1846 

Mars 

49 6 

55 0 

62 3 

(‘8 7 

76*0 

814 

87 7 

94 0 

100 4 

106 8 

113i 

J196 

125*7 

1,32*2 

138*6 

145 3 

1618 

157 8 


Mrie. 

128 

1(J 2 

32 

47 

15 5 

30 7 

48 6 

67 3 

86 3 

103 S 

120 1 

132*) 

136 4 

1317 

125 6 

128*7 

140-0 

164*8 


Jup 

22 0 

2t 9 

27 3 

29 7 

821 

:!4 5 

36*8 

39 2 

41 4 

43 6 

•16 5 

47*4 

49 0 

50 G 

51*7 

B2*G 

68*2 

63 4 


Von 

.. 818 3 

325 1 

833*4 

8)2*6 

352 6 

3 3 

13 9 

251 

80*4 

48 1 

59*9 

71*6 

83 3 

05*2 

107*2 

110*5 

131*7 

144*0 


Sat 

804 7 

805 4 

306 2 

806*9 

807 1 

307*3 

807 3 

:;o7 2 

.306 9 

806 6 

8069 

30,5*4 

3u4 6 

303*8 

808*0 

m'2 

301*7 

3012 

1847 

Mata 

290*3 

207*': 

:)ol 4 

311 7) 

3185 

825 1 

3;(2 3 

3.)8*8 

34.5 2 

351 1 

357 1 

2*6 

75 

jl*8 

15 3 

17 9 

18 0 

187 


Morr. 

. 345 5 

814 7 

353 3 

82 

25 6 

44 3 

6U 

HI 7 

98 6 

1120 

118*7 

116*8 

108 7 

109 4 

119 6 

134 0 

160*7 

168 4 


Jup. 

60 

52 2 

64 3 

56*6 

68*7 

60‘9 

68 4 

65 7 

68-0 

76 4 

72 7 

74 8 

77 0 

70 0 

80-0 

82*6 

84*1 

85*8 


Veil 

27 0 

400 

51 9 

08 0 

75 7 

87 3 

98: 

110 0 

121 1 

181 7 

142*0 

151 3 

160 0 

167 4 

173 0 

175 8 

176*4 

176*6 


8ai 

315 7 

8)6 6 

317*6 

818 4 

818*8 

319*4 

310 9 

319 8 

319 6 

819*6 

8190 

318-6 

317*0 

317*1 

816*3 

315*5 

314*8 

8141 

1848 

Mars 

... 64 1 

70*3 

701 

8*2 2 

88*3 

94 3 

loo-.s 

106 .") 

112*() 

118*9 

125 2 

131*3 

137 7 

144*1 

1604 

157 0 

103 3 

160*9 


M*ro. 

. 832*8 

346 0 

3 0 

214 

40 5 

59 3 

76*5 

910 

99*7 

9S*7 

91*7 

90 2 

99 0 

112*8 

1296 

147*1 

166 0 

182 2 


Jnp. 

78*9 

80 ) 

him ; 

83 2 

86 0 

87 1 

89 0 

912 

98*. 5 

05-8 

98 0 

100-.S 

102 6 

104 7 

106*9 

109*1 

1111 

112*0 


Ven. 

33‘J 6 

345*0 

357-2 

9*0 

217 

33 9 

461 

68*0 

70*7 

83 0 

9,5*1 

107*1 

119*7 

182*0 

144*0 

366 6 

169*1 

1818 


Sat, 

826*9 

827*9 

,329*0 

330*0 

300 7 

331 3 

332*0 

382 2 

332 4 

332 6 

332 1 

881*8 

381*4 

,330 7 

880 6 

829*1 

828*8 

827*6 

1849 

Mats 

80t^ 2 

316*8 

3*>4 4 

382 1 

389 5 

8170 

354 3 

1-5 

9 0 

158 

2*2 7 

29*4 

3.'*6 

41*7 

47*6 

58 0 

57*4 

6*2*7 


More 

, 840*6 

358 7 

17*6 

36*8 

54 2 

60 J 

70 6 

81 0 

74*2 

712 

78 5 

91 4 

107 9 

12,5*8 

1489 

1613 

1778 

190*0 


Jnp 

109 .3 

109 5 

nno 

110*8 

1120 

113 3 

1140 

116*0 

1184 

120 4 

122*6 

124*8 

126*0 

120*1 

131*4 

183 0 

135*7 

187*9 


Von. 

.87 5 

39*6 

38 1 

32 6 

28 7 

2*2*8 

28.3 

27*0 

33 1 

41 2 

50 1 

59 9 

70*4 

81*2 

02 3 

]O8*0 

115*4 

127*1 


ball 

338 1 

,339*3 

340 4 

341 6 

842*5 

843 8 

844 3 

344-8 

846-3 

845*6 

845-4 

845*8 

846*2 

844 5 

348*0 

848*,H 

842*5 

8417 

1850 

Mart) 

.. 80 6 

85 7 

90 9 

96 T) 

101*9 

107*9 

113 6 

110 3 

125 4 

131-4 

187 5 

148*8 

160*1 

160*1 

162*0 

1G0-2 

;76-8 

182*6 


Merc 

854-9 

! 3 5 

81*6 

47 4 

r,9 1 

62 6 

66*8 

62*0 

67*1 

69*8 

85*0 

103-8 

122*2 

140*4 

360*7 

370*8 

170*1 

178*7 


Jnp, 

141-7 


140 4 

140*1 

140*4 

140 9 

1417 

142*7 

144*0 

146 4 

147-2 

149*1 

161*0 

153*0 

156*1 

167*8 

159*6 

1617 


Ven 

.. K'-ft 

22*3 

.34 5 

46*8 

59*2 

71*4 

83 2 

05 4 

107 2 

119*2 

181 2 

142 7 

1,54*4 

166*1 

177*7 

188 7 

199 6 

210*2 


Bat.. 

... 849*7 

8610 

362-8 

358 5 

854*6 

865 7 

350*7 

357*4 

368 0 

358*7 

«68-8 

859*0 

369-0 

368*6 

858 2 

867 7 

856*9 

8661 

3851 

Mars 

... 320 7 

834 5 

34*2 3 

3)9*9 

357 5 

62 

12*5 

19*8 

27*1 

34 3 

41 8 

48*1 

64*6 

613 

67*6 

73*7 

79*7 

85*8 


Merc 

90 

26 4 

38*1 

44‘0 

.^9 1 

83*1 

86 4 

47-8 

68*5 

81 6 

100*2 

118*4 

135*8 

160*8 

161*2 

168*2 

166-7 

152*2 


Jnp. 

. . 375*4 

174*1 

172 8 

1720 

1712 

170‘6 

170-4 

170 6 

1709 

171*7 

172*7 

174*0 

176*4 

177*3 

179*0 

180*9 

188*0 

1851 


Ven. 

... 317*3 

329*2 

341-0 

352*9 

47 

16*9 

28 6 

4D6 

52*7 

64 0 

77 0 

80*1 

101*2 

113*4 

126 6 

138*0 

160*4 

l«2’9 


Bat. 

1 ^ 

2*8 

4*1 

64 

66 

7*8 

9-0 

9*8 

10*7 

11*6 

12-0 

12*4 

12*0 

12*7 

136 

12-8 

11*7 

11*0 

Mesii 

Vrish 

Mith Kat. Him 

Kan. 

Tul 

Vraoli. 

Dhan 

Male 

Knrn. 

Min. 

Asvn. 

Bliat. 

Krit. 

Kohi. 

Mrlg. 

Ar6h. 

Pnnar, 

Posh. Aalea. 

30 

60 

90 120 

150 

ISO 

210 

240 

270 

300 

880 

3G1) 

1.8*8 

26-7 

40-0 

68*3 

667 

80-0 

98*8 

106*0 

120H) 
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Vr'Snaeml. 

Mmn, A.D. 1687*^]). X909i X«roury« AB. 1645-*JLl>. 1999 } Jupittr, JLB. ie66-AJD. 1999} 

8fttiimiA.B. 1617— AJ). 1999— cont. 

180 190 800 810 880 880 840 860 860 870 880 890 800 810 880 380 340 860 860 

0 8 018 0 28 N 7 N 17 N 27 0 7 D 17 0 27 Ja fi Ja 18 Ja 26 Ffi F 15 F 25 Mr 6 Mr 1(5 Mr2C Ap 5 

2298 280'8 288*1 245*8 252*9 260*4 2(8*4 276*7 288*6 1840 2918 299*1 807*0 814*8 822*6 380 4 888*2 845*9 868*6 1*1 

166*1 188*2 200*7 217*6 282*9 244 0 249 9 246 0 289*0 240 4 26O0 265*8 *^81 7 299 6 817 6 884*7 840 8 0*8 2*0 

184*0 186*8 188 4 100 6 192 7 194 9 iM>*9 108 9 200*6 202 2 203 7 206 0 206*9 206 6 207*0 207*1 206 7 206*2 206*8 

168*6 168*6 162*2 1648 170*8 178*0 1869 196*7 207 2 218*2 2207 2411 263*1 2660 2771 289*8 801*4 8186 826*8 

228*9 225*0 226 0 227 0 228*2 229*4 280 5 231 6 282 8 283*9 284 9 2.i6*9 286*9 287 5 288*1 288*8 288 9 2891 289*2 

Mr 7 Mr 17 M« 27 Ap 6 

1278 188*8 3800 144*8 160*6 1662 161*5 166*7 l7l*9 1841 1766 1800 186 0 188*3 191 8 193*2 1989 1987 1918 189*2 

179*2 197*3 213*8 226 8 288*9 232*8 226*2 223*0 230 7 244 7 260*8 278*5 296*2 313*6 828*8 840 0 844*0 888 8 888*0 

207*9 209*9 212*1 214*8 216 6 218*7 210*9 223*2 226 3 227 4 229*4 231 2 282*9 23H 2l)5*« 2367 237 6 288*1 288*1 

108 2 206 8 218*0 280*6 242*8 266*2 267 5 279*« 292*1 804*0 815*6 827*6 889*2 360 8 0*9 11*2 20*7 29*8 80*0 

284*1 286 0 285*0 286*0 2S8*0 239*1 240*8 241*5 242*6 248*8 244 8 246*8 246*9 247 7 248*6 249 3 249 6 249 7 250*8 

243*5 248*6 266*7 £68*0 270 4 279 2 2H66 298*8 801*1 1842 808*7 816*6 824*2 881 6 389*8 846 9 864 8 IH 8*8 16*2 

198*4 1 07*6 217*1 2179 211*0 ‘*06 8 2126 224*9 2403 257*5 276*0 292 4 8081 320*6 826*1 821*9 816 6 8174 8282 

283*2 284 8 236*8 288*9 240 9 248*2 246*4 247 7 2600 262*3 264*6 266 7 268*9 261 0 262 9 264 8 266 4 267*7 269*0 

138*9 160*6 162*8 176*1 187*6 199 8 112*2 224*6 237*2 249 8 262*6 275*2 287*(3 800 8 312*8 826 4 3i8 0 860 8 2*7 

244*2 246 2 246 0 24(5 7 248 0 249 0 260*1 161*8 262*6 263 6 264 7 266*8 257*0 267*8 258*7 269*6 260*1 260*6 261*2 

189*9 H6’l 162 2 1 68 8 1 64 8 1 70 4 176*2 181 9 188 9 1848 198*7 199 4 201*7 209*9 218*1 220*0 224*6 228 9 232 6 286*8 

199*2 202 0 1 97 6 1 91*7 1J'4G l(i6 2 219*9 236*7 264*1 271*4 287*6 300 8 808*0 806*1 298*9 298*6 807 8 821*8 888*9 

261*6 i.62’7 264*0 2(6*0 267*8 £ 69 3 271 4 278 6 2/5 5 278 0 280*3 282 8 286*0 287*4 289*7 292 0 294*2 296 2 298*2 

2i.O*2 22H) 288 2 246*1 2611 2618 260 1 244*1 2408 2866 288 1 248 0 250*0 258 0 266*6 277 6 288*7 299 7 810*9 

264 7 266*4 2661 260 9 267 9 2(8*9 269*9 261 1 262*2 263*4 264 6 266*3 267*0 267*9 268*9 269 9 270 6 271*8 271*8 

Mr 6 MrlG Mr26 Ap 6 

264 1 270(5 277*2 184 1 191*2 £98 2 805 6 8127 819*0 1844 827*2 384*6 341 8 3489 3661 81 108 17 8 248 810 

1^6;1 176*6 176*7 11*61 1H*9 2168 288 6 2609 267*5 281 2 290*4 2906 283*6 270*8 287*4 300 6 8168 8349 863*6 

294*6 2H*6 294 9 296*6 296 6 297 8 299 8 801*1 802*9 804*9 307 1 309*4 311 7 3141 816 6 819 0 321*3 823*7 326*1 

174 8 lt7*8 2(0 0 212 8 224*7 137*8 240 8 2(2 7 276 8 287*7 300*8 812 6 826 0 337 1 849*6 1*4 18 8 26 2 86*7 

2C6 6 266*0 266*0 267 1 208*1 208 9 260*9 271*1 272*8 278*4 274*6 275*8 276 9 278 0 270*1 280*2 281 0 281*0 282*7 

^ Mr 7 Ml 17 Mr 27 An 6 

162*1 168 4 164 7 170 9 177 3 188 7 189*9 196*2 202 7 1 84 5 208*9 216*2 221*5 227*7 284*1 240*8 246*6 262 7 268*9 265*0 

160*4 166*8 180 0 196*8 213 0 230*4 246 9 2617 272 8 274 9 26H*7 263*8 268 0 270 7 296*8 818*0 8313 349 6 6*6 

883*2 3821 831 2 880*7 83(r4 810 6 881*1 33*^2 388*0 884*3 886 0 887*8 889*7 841 9 844 1 846*4 848*8 851*2 853 4 

127 2 187*8 148 7 159*9 171*7 183 6 198*2 207*6 219*9 232*1 244*4 266 8 269*4 281*9 294*6 80(5 9 319*1 881*7 844*1 

276*7 277*0 277*4 277 7 278 6 270*4 280 2 281*8 282*4 283 4 284 7 286 9 287*() 288*2 289*6 290 6 291*6 202 4 293*4 


301*7 

304 9 

809*3 

813 7 

818 9 

?24*6 

880*1 

386 0 

842*2 

1846 

848*4 

355 4 

1*0 

7*8 

13*8 

20*1 

20*6 

83*1 

89 5 

46*0 

159*9 

176*4 

102*5 

£09*9 

226*8 

242*1 

264*0 

269*0 

254*8 


2461 

249*8 

2698 

274*4 

291*4 

309 8 

827*7 

844*7 

00 

10*7 

14*8 

13*6 

121 

10*7 

9*4 

84 

87 

71 

7*0 


7*2 

78 

8*7 

0*8 

11*3 

12-0 

147 

16*8 

18-9 

81 *1 

210*8 

222*6 

284 4 

246*4 

267*9 

2(9 4 

280*4 

291 1 

800 9 


810*4 

81K2 

824*5 

828 2 

828*2 

8241 

817*9 

813*1 

312 5 

816*4 

28b'3 

2£8'5 

2(8*6 

£(8*7 

289*4 

£( 0*1 

£90*6 

291*6 

292 6 


208 7 

294*9 

296*1 

297 2 

293 4 

299 6 

300 9 

302 0 

3C/8-7 

8041 

164 2 

170 7 

177*1 

186*7 

190*2 

197*0 

203*4 

210 0 

216*8 

1847 

228*6 

230 5 

287 4 

244 2 

2513 

258*1 

265*2 

272-2 

279 4 

286*8 

171*4 

188*9 

206*6 

222*5 

235*7 

242 7 

2413 

283*8 

282*1 


240 2 

254*0 

270 8 

287 9 

805 8 

823 8 

£38*9 

850*6 

854*1 

849*1 

53*4 

62*9 

522 

61*1 

499 

48*6 

47*2 

45*9 

44*8 


43*8 

431 

42*8 

42*8 

48*1 

43*8 

448 

461 

47*6 

49*2 

166*8 

168*6 

181*0 

193*6 

206*0 

218*6 

2/11*2 

248 8 

256 6 


260 5 

2818 

294*8 

807*1 

819*5 

832*0 

844 7 

867*0 

98 

21*6 

800*7 

300(5 

800*4 800*8 

300 8 

301*2 

301*7 

802*6 

803*5 


804*8 

305*4 

806*6 

8077 

809*0 

810 3 

811*5 

812 6 

814 0 

316*1 

















Mr 6 

Mr 16 

Mr 26 

Ap 6 

17*2 

14*8 

12*2 

9*5 

87 

8*2 

8*6 

104 

18*0 

1848 

16*8 

20 0 

24*2 

28*9 

88 8 

39*1 

44*3 

49 9 

55 8 

01*8 

186*1 

2026 

216*6 

226*0 

227*0 

219*9 

216*0 

221 7 

283 8 


249 5 

266 7 

264-9 

801*9 

317 8 

330*3 

8361 

«82*7 

826 0 

827*5 

86*4 

87*2 

87*6 

(7*6 

8V3 

86*7 

85*8 

H*6 

83*4 


82*0 

80 7 

79*5 

78*4 

77 6 

77*1 

70 9 

77*1 

77*6 

78 4 

104 7 

16(1*2 

159*6 

163*1 

169 8 

177 6 

186 7 

116 6 

207*8 


218*4 

230*0 

241*4 

258 5 

265 5 

277*6 

289 8 

801*9 

814*1 

820*4 

8188 

818*1 

812 9 

312 5 

812 7 

812*9 

313*2 

814*0 

814 7 


3154 

816 5 

817 6 

318*7 

319*9 

321*1 

322*4 

823 6 

824 9 

326 2 

















Mr 7 Mr 17 

Mr 27 

Ap6 

176*6 

183*0 

189 7 

196*5 

2(8*2 

210*2 

217*0 

£24*(‘ 

281*1 

1849 

288*3 

246*5 

252 8 

260 0 

2(7 4 

2761 

282 4 

289*8 

297 4 

806*2 

107*8 

208-5 

212*0 

206*6 

200*7 

208 2 

214*8 

229 3 

246 8 


2(;3*5 

2(0*8 

297*1 

310*4 

818*0 

816 4 

809 2 

308 2 

317-5 

831*7 

114*7 

116*8 

1175 

118*6 

119*4 

119*9 

119*9 

119*8 

1198 


118*4 

117 4 

1162 

114 9 

1186 

112 8 

111*2 

110*2 

109 7 

109*4 

194*0 

20(5 4 

218*8 

231*2 

243 4 

£65*8 

£67*9 

2(0 4 

292 4 


804 5 

816*2 

325 0 

330 4 

860 4 

1 1 

11 0 

20 6 

28-7 

35*1 

826*8 

826*3 

325 8 

825*2 

826*8 

825 8 

325 

5326*8 

826*3 


327*0 

828 0 

3290 

880*0 

381*2 

332 4 

3«3*6 

884*9 

386-2 

837*6 

66*9 

701 

72*6 

71*U 

74 8 

73*2 

70*8 

C77 

64 2 

1880 

60 8 

58 9 

58 2 

58-5 

60*1 

62*6 

65*9 

69*4 

73*8 

78*2 

195*9 

193 1 

186 7 

186 2 

195*8 

2091 

225 4 

242*7 

265*2 


276 6 

290*0 

299 7 

8( 0 5 

298 2 

290*2 

207 0 

810*0 

820*8 

845*0 

140*2 

141*9 

148*8 

1455 

147*0 

148*3 

149*5 

150*2 

150*8 


]5(»9 

160 7 

150 3 

14 'i; 

148*5 

147*2 

146*0 

144 4 

148 4 

142*2 

188*6 

151*2 

1(3*2 

176*4 

1(7 9 

£t0 2 

212 6 

226*2 

237*9 


250 8 

263 0 

275*5 

288 3 

800 8 

813 5 

32.V9 

888 5 

861*0 

8*4 

840*8 

840*1 

889*5 

888*8 

388*6 

388 2 

888*1 

8(8*4 

388*8 


839 1 

889 9 

340 8 

841*6 

842*7 

843 0 

845*1 

846*1 

317 7 

848-0 


189*3 196 1 202 8 209 9 216 8 224*0 231*2 188 4 246 9 1851 268 4 260 7 268 2 276*0 283 6 201*3 299 2 307 0 314*7 322*7 

171*8 168*6 i:(5*0 169*2 205 1 222 2 289*4 256*8 i7l 0 281 4 284 8 £78 4 273 2 277 6 2^*9 4 305 1 322*9 341 3 369 6 

168*9 1(6*0 108*1 170*2 172*2 174 0 176*7 3772 178*6 1790 U04 lt08 1 81*0 180 9 180 4 179*6 1 78 6 177 4 HO-O 

£19*9 220 6 287’7 244*5 248*8 247 7 246 4 £89 0 234*9 £88*8 286 2 241*6 241*2 267 0 267*6 278 0 288 9 300*0 311*8 

856*4 364*6 863*7 352 9 852*6 852 0 £51*7 861 6 861*8 851 9 862 6 858*2 858 8 354 0 865*9 857 0 858 2 359*4 0 7 

Mr 6 Mr 16 Mr 26 Ap 6 

fi08 f6‘7 lOOa 104*4 1(7*0 1107 112-9 1137 1J8*6 1662 111*9 109*8 1066 1018 98*4 860 049 861 96*6 98*0 

167 4 369*4 184 8 201 7 219 1 2£6J 2613 163*8 £69*2 264 8 267*4 2(9*1 269 2 288 9 301*0 819*2 887*0 £65*0 KH 

187*2 M9*6 3916 118*8 316*0 H8'l U08 2022 204*1 106*8 £09*8 20h*7 209*8 2106 211 1 211*8 211 1 210*7 210*0 

176*8 1B7’8 200*8 212 8 226*2 288*0 260*6 268*2 276*8 £88*2 300*8 813 1 825*5 887*7 849 9 1 9 13*6 26*6 86*8 

10*8 b*5 8*7 7*8 7*2 t 5 5*8 6 7 5*6 6 8 5*7 6) 6*6 7 4 88 91 108 11*6 12*7 

Hag. P. PKal. tJ. Fbal. Hatta. Chit. Evati. Vita. Aour. Jyeah. Mala. P. Aah. V. A»h. ^rav. Ban. Satab. P. Bbad, U. Bhad. Bavati 

188*8 146*7 160*0 173*8 186 7 200*0 218 8 226*7 840*0 858*8 266*7 880*0 298*8 806*7 820 0 888*8 846 7 seCH) 

94 
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mtUf A.D. 1687-»A.D. 1999; Xmiivy, AJD. lM5-aU). 1999; lupiter, JlD. 1606-A.D. 1999; 
iftlurB, A.I). 1917-^B. 1999-«(mt. 


180 

199 

900 

010 

280 

230 

240 

050 

060 


070 

080 

090 

800 

310 

320 

330 

340 

300 

860 

08 

018 

0 28 

N* 7 

N 17 

N27 

D7 

D 17 

0 27 


Ja6 

Jaie 

Ja26 

P5 

F15 

F25 

Mr 7 

Mr 17 

Mr 27 

Ap 8 

808*6 

209*0 

210*7 

228*9 

231*0 

238*3 

245 7 

253*6 

261*0 

1863 

268 7 

276 5 

284*2 

291*9 

299 8 

307*7 

315 6 

323*6 

831 3 

839*8 

1648 

181*0 

198*4 

216*7 

281*6 

244*6 

251*9 

260*8 

242*6 


2413 

249*8 

263 2 

279*6 

297 3 

315*6 

833 0 

348-9 

09 

5*2 

211*2 

218*2 

216*4 

217*8 

219*8 

222 1 

224*2 

226*6 

928*7 


280 8 

232*7 

234*8 

286*6 

238 1 

239*6 

240*7 

241 6 

242*3 

242*5 

127*4 

138*8 

149*8 

160*4 

172 0 

1841 

196*0 

208 3 

220*6 


2827 

245 0 

2677 

2701 

282 6 

295 2 

:107*6 

319 8 

332 4 

344*8 

256 

24*8 

261 

23*2 

22*4 

21*7 

20 8 

20*3 

19*8 


19 4 

19*6 

197 

19 8 

20 6 

21*2 

219 

23-0 

241 

26-2 

1076 

113*6 

1187 

124*0 

128*8 

133*3 

137*3 

i;i9’9 

1436 

1864 

145*4 

146*4 

1A57 

1440 

141*3 

137*3 

133*9 

130 6 

1*27 8 

1269 

177*6 

196*8 

2U*8 

225*7 

235*1 

235*9 

228 9 

224*8 

280 3 


248*2 

259*0 

276*4 

294*2 

311*6 

327 6 

340 

345*7 

343 1 

336*3 

286*9 

238*5 

240*4 

242*4 

244*5 

246*7 

248 9 

2612 

263*5 


265 7 

268*0 

200 3 

262*5 

264*7 

266*6 

208*6 

270 2 

2718 

278*1 

210*2 

222*0 

284 9 

246 8 

258*3 

209*6 

280*4 

29M 

300*7 


309*8 

817*2 

328*1 

325*8 

324*7 

320*3 

:415 3 

310 8 

310*8 

314*0 

40*7 

40*1 

89*4 

38*7 

37 8 

37*0 

36*1 

35*6 

34*9 


34*2 

34 0 

33'8 

33*7 

34*2 

:h6 

84 9 

;46 9 

86 8 

37*8 

217*6 

224*7 

231*7 

239*1 

246*6 

254*0 

261*6 

209*2 

2771 

1866 

284 7 

2927 

300 6 

308 4 

316*2 

324*0 

332 0 

339 8 

347 4 

356*2 

101*6 

206*5 

217*6 

221*0 

216*5 

209*6 

212*6 

223*6 

238*5 


255*3 

273*0 

290*3 

800*7 

320 2 

327-9 

326 6 

319 3 

3180 

327*8 

266*8 

266*7 

267*9 

269*5 

271 1 

273*0 

274*0 

277*1 

279*3 


281*6 

283 9 

286*3 

288*6 

291 0 

293*4 

29i‘*7 

297 9 

:^oo 0 

302*0 

1568 

i<;9*i 

181*6 

1941 

206*6 

219*3 

2317 

244*4 

867*1 


270»l 

282*5 

2(6*0 

307 0 

320*0 

382 6 

345*2 

367*5 

9*8 

22*0 

65*6 

65*2 

64*7 

64*2 

63*4 

6 S *0 

61*7 

61*0 

50*2 


40*4 

491 

48*7 

48*2 

48*3 

48*5 

48 7 

49*4 

601 

60*8 

















Mr0 

Mr 16 Mr 26 

Ap 5 

122*0 

127*9 

138*6 

189 3 

144*8 

1601 

156*3 

160 1 

164*7 

1866 

1691 

172 6 

176 6 

178 0 

179-0 

179*4 

17H-2 

175 6 

172-0 

168*0 

199*8 

206 2 

202*1 

194*8 

196*0 

204*4 

218 2 

234 5 

252 0 


269*5 

286*1 

300 8 

3(»9‘f) 

810*2 

803-4 

800*0 

307 0 

320 2 

8368 

299*rt 

290 4 

299*6 

80(1 1 

300*9 

3('21 

303*4 

3(-5*0 

306 8 


308*8 

310*9 

313 1 

816*6 

8]7'9 

320*2 

322*7 

825*5 

327 6 

829*8 

1618 

158*3 

158*1 

163 0 

160 2 

177*3 

186*7 

196*8 

207 5 


218*6 

230 3 

241 9 

264*0 

266*2 

278*1 

290 1 

802*5 

:il4'6 

826 9 

30*3 

701 

69*9 

69*8 

691 

68*4 

67*7 

66 8 

660 


651 

64*5 

0:i*8 

68*1 

62*9 

62*8 

62*7 

68*2 

63*6 

64*1 

















Mr 7 

Mr 17 

Mr 27 

Ap 6 

284*4 

241*4 

248 7 

2560 

203 4 

270*8 

278*6 

28t5*3 

294*0 

1867 

801*8 

809*6 

317 2 

:i24*9 

882*6 

340*4 

347 0 

855 4 

8*0 

10*8 

187‘9 

180 6 

1781 

186 0 

198*2 

214*3 

231*2 

248 7 

265 4 


280*6 

291*3 

294 0 

288 0 

282 8 

287 5 

209 0 

314 9 

fa2*8 

861*2 

888*0 

887 7 

336*7 

386*9 

335*5 

335 6 

:i35 7 

336 5 

337 4 


3380 

840*1 

841*9 

343*7 

845 7 

348 0 

860 2 

852*6 

364 9 

367*4 

194 5 

206*7 

219*1 

231 0 

243*7 

265*8 

268*6 

280 7 

292*9 


804*7 

8167 

8^8*5 

330*8 

850*7 

1*3 

10*1 

19*8 

80*1 

84*0 

84 5 

84*5 

84 5 

84*6 

841 

83*7 

83 2 

82 8 

81*6 


80*7 

79*9 

75 2 

78*4 

78*0 

77*6 

771 

77 3 

77 5 

77 6 

186*0 

140*9 

147*1 

163*0 

1690 

164*8 

170*5 

176*3 

181*8 

1858 

187*3 

192*5 

197*2 

2021 

£0S*0 

210*5 

214*0 

217*0 

215*9 

220*2 

1615 

166*8 

178*G 

194*1 

211*0 

228*8 

245*2 

260*6 

272*4 


i77 6 

273*6 

260*7 

268*6 

278*6 

298 6 

810 9 

329*0 

847*4 

5*0 

20*4 

lO-l 

17*7 

16*3 

16*0 

18 9 

12*9 

128 

11*9 


12 0 

12 4 

13-2 

14 2 

16*5 

16*6 

18*8 

20*7 

22 8 

26 0 

189*8 

162*0 

164 0 

176*2 

188*7 

201*0 

218*4 

226*2 

288-6 


251*0 

263*7 

270*4 

289 0 

3016 

312 7 

826*6 

839 2 

861*7 

4*1 

08*1 

184 

98*0 

99*0 

98*8 

98*5 

98 4 

97*7 

969 


96 2 

95*4 

915 

03 7 

931 

92*5 

91 8 

917 

91*6 

P1‘B 

254*8 

261*1 

208 2 

275*4 

282*5 

290*0 

297*3 

304*8 

312*8 

1859 

819*8 

827*2 

834*0 

342 1 

849*6 

856*6 

8*9 

11*1 

18*2 

268 

168*9 

178*7 

190*6 

207*7 

225 0 

240 9 

253*8 

260*9 

269*2 


2517 

250*8 

258*7 

272*8 

289 4 

807 8 

325 5 

813 2 

369*0 

118 

58 2 

68*1 

57 4 

50 6 

55 3 

54 0 

52*f5 

51*4 

50*1 


49*0 

48 2 

47*7 

47*6 

47 8 

48 2 

49*0 

50 2 

615 

68 2 

2201 

229*6 

230*7 

24;ri 

246*0 

246*4 

242 2 

236 4 

231*6 


281 1 

284 8 

240 7 

248*8 

267*9 

207*8 

278 1 

2892 

800*7 

811 8 

111*0 

1115 

112*1 

112*7 

1128 

112 8 

112*8 

112 3 

111*7 


111*2 

1104 

109*6 

108*9 

lOKl 

107*8 

106 5 

1061 

105 8 

106*4 

0 9 

0 19 

0 29 

N8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja7 

Jal7 

Ja 27 

F 6 

F 16 

P26 

Mr 7 

Mr 17 

Ml* 27 

Ap 0 

147*2 

1580 

1607 

160*1 

172*1 

178*5 

184 0 

U07 

196 7 

1860 

203*0 

209*0 

2152 

221*7 

2270 

282 9 

288*6 

244*1 

249*6 

266*0 

160*5 

186*0 

2('4*0 

221 0 

234*9 

244 2 

244*8 

2:17 6 

283 9 


240 0 

262*6 

268 2 

246 7 

r03*6 

3214 

8;*7 6 

860'H 

866*7 

854*2 

00*8 

91*4 

91*9 

92*3 

92*0 

91*4 

HO'8 

89 8 



87*2 

86 0 

84 6 

83 5 

82 5 

M8 

81-5 

815 

81*8 

82*6 

176*1 

188*4 

2009 

2184 

226*0 

238 6 

251*0 

264*0 

2:67 


288*9 

801*5 

8188 

826*1 

888*1 

850*8 

28 

HO 

25 9 

:i7*4 

1283 

124*1 

124 9 

126*7 

1260 

126 2 

126 6 

126*4 

1261 


126 8 

1251 

124 4 

1286 

122 9 

122 2 

1214 

120*8 

1202 

119*6 

0 8 

0 18 

0 23 

N 7 

N 17 

K 27 

1)7 

D 17 

1)27 


Ja6 

Jftl« 

Ja 20 

F5 

F16 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap6 

2836 

288*7 

294*6 

800*4 

806*8 

318*0 

819*4 

326*3 

338*0 

1861 

389 5 

8465 

853*2 

0 0 

6 8 

18 4 

20*0 

26*9 

83*8 

401 

1841 

200 7 

216*7 

•^26*6 

229 9 

224*0 

2LV3 

221 9 

232*7 


247*5 

264*9 

282 5 

1*99*9 

816*4 

380 2 

8:(8 3 

887*1 

3*£6*6 

3290 

118*8 

119 9 

121*8 

122 4 

123*3 

124 0 

124 2 

124*2 

123*9 


128*2 

122*2 

1211 

1198 

118 5 

1172 

116*0 

114 9 

1142 

118*8 

127*6 

188*8 

149*6 

160 0 

172 6 

J84'6 

1C6*4 

2(i8*G 

220*9 


238*3 

245 7 

2fs 1 

270*8 

283*1 

295*6 

808 1 

820 5 

mi 

345*3 

185*2 

186*2 

137*1 

138*2 

138*7 

139 8 

189 4 

]3y'7 

139*7 


139*6 

180*1 

138*5 

188*0 

187 2 

180 4 

185 6 

184*9 

134 9 

138*5 

159*4 

166 8 

172*4 

178*7 

185*1 

191 7 

198*2 

204*7 

211 3 

1860 

2177 

224 6 

231 2 

28H-0 

244 0 

2514 

268 0 

264 8 

271*7 

278*5 

196*8 

208*t 

•J]4*4 

210*7 

203 5 

204*4 

218*6 

*227*4 

2 ^ 8*8 


26 1*4 

278 8 

296*8 

809*9 

3)9 2 

320 2 

818*2 

310*3 

8J7**J 

830*8 

148*4 

146*5 

347 4 

149*1 

160'. 

152*0 

153 2 

L*41 

If 4*8 


1551 

If 5 0 

104*7 

164 1 

1531 

151 8 

150 6 

149 8 

147*9 

146 9 

211*7 

228 4 

285*2 

247 2 

268 8 

269 8 

280 5 

290 8 

8006 


8(93 

8}(>2 

321*6 

32:1*1 

8218 

;iif>r> 

810 2 

807-6 

808 9 

812 0 

146*8 

147 9 

149 0 

150*0 

150 9 

151 4 

162*2 

162*4 

152*6 


152*8 

15j 4 

1621 

161*8 

1511 

160*4 

149*0 

148*9 

1481 

147*8 

846 6 

342*9 

842 4 

843 0 

3449 

847*5 

860 9 

854 8 

860*1 

1863 

8 9 

91 

14*4 

20*0 

25*7 

812 

87*8 

-18*8 

49 1 

55*1 

1978 

lt ^6 9 

189 4 

187*2 

1948 

2(«7 6 

2*'3*5 

240 8 

258*2 


276 0 

299 9 

3(H 6 

803 7 

297*4 

292*5 

297*3 

808 8 

3261 

842 7 

167*1 

169-2 

171*4 

178 4 

175 5 

177*8 

1791 

180 8 

182 1 


183*8 

184 2 

184 8 

U6*l 

185*1 

184*8 

U4 2 

U3-1 

1821 

180*8 

167*6 

169*8 

182*2 

194*8 

207 2 

2199 

2:12 8 

245 0 

257 0 


270-G 

288*1 

295 0 

808 9 

820*6 

8 ; i : i *2 

846 7 

358 0 

10*8 

22*6 

167*0 

169*0 

160*4 

161*3 

102*2 

10:10 

168*9 

164*8 

164*7 


166*1 

1G6 0 

166 0 

1G48 

1612 

163*6 

168 0 

162*8 

1614 

lGO-0 

09 

0 19 

0 29 

N8 

N 18 

N ‘28 

D 8 

D 18 

D 28 


Ja7 

Ja 17 

Ja27 

F6 

F 16 

F26 

Mr 7 

Mr 17 

Mr 27 

Ape 

171*5 

178*2 

1849 

191*5 

198 2 

2 f * 6*0 

2117 

218*5 

226*0 

1864 

2BJ 6 

289-5 

2407 

268*8 

261 1 

20 S 8 

276 8 

283*2 

290*6 

298 1 

176‘8 

170*9 

176 2 

187*9 

203*2 

220*2 

237*6 

251 6 

269*4 


282 1 

2HG 9 

282 7 

276*8 

278 2 

288*3 

303*2 

820 7 

839 0 

3..7 6 

1904 

192*7 

194*9 

lit7 0 

199*2 

201 *4 

208 6 

206 0 

207*5 


20«*8 

210*9 

212-3 

213 5 

214 4 

216*1 

215 4 

216*8 

215 2 

214*6 

166*8 

154*6 

166*8 

101*1 

168*2 

177*0 

186 5 

196*9 

207*8 


218 9 

230*7 

2 ( 2*8 

264 4 

266*9 

278 7 

290 7 

303 0 

816*1 

327 5 

168*5 

169*7 

170*9 

172*1 

173 1 

174*1 

176*1 

176*7 

176*2 


176 9 

li70 

177*2 

177 8 

176*9 

176 6 

1761 

176*8 

174 0 

173 8 

08 

0 18 

0 28 

N7 

N 17 

N 27 

D7 

D 17 

D27 


Ja 6 

Jal6 

Ja 26 

F6 

P18 

F 26 

Ml* 7 

Mr 17 

Mr 27 

Ap6 

62*8 

64*4 

55*0 

64*7 

62*0 

49*0 

46*0 

432 

413 

1886 

40-H 

41-4 

48 0 

45‘C 

48 8 

52*7 

56 6 

614 

663 

71*8 

157*6 

168*8 

188*0 

199*7 

217*1 

234*2 

250*2 

263*0 

270*6 


268*8 

260 0 

5 60 1 

268*4 

282*2 

299 0 

8171 

335*4 

368 2 

9*1 

214*6 

216*5 

2187 

2210 

228*1 

2263 

227*6 

229*8 

232 0 


284 8 

286*3 

2 ^ 8*2 

240*1 

2418 

248 3 

2H6 

245 6 

246 8 

2469 

1958 

207*7 

219 9 

282*2 

244*6 

166*9 

266 1 

281*5 

193 6 


805*4 

817 0 

1<28S 

840*0 

3510 

11 

11*0 

19*9 

26 9 

826 

178*9 

180*1 

181*8 

182*6 

188*7 

184-8 

185*9 

186*6 

187*4 


1882 

188*3 

188 8 

189*1 

188*0 

188*6 

188 6 

187 9 

187*2 

U 8*6 


Ifftf. P. Phal. C.Phal Hanta. Ohit. Svatl. Yi«a, Anur. Jyesb. Malt. P. ieh. U. Ash. &raT. Dtn. Batab. P. Bhad. (T. Bhad, Bevali. 
188*8 U6'7 1600 178*8 186 7 2000 218 8 226*7 240*0 258*8 266*7 280*0 208*3 806*7 820 0 888 8 84i6*7 860 0 
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Ibrs, AJ). iea7-A.S. 1999 ; VOTOury, AJ). 164fr-AJ). 1999; Jnpiter, AD. 160e-A.D. 1999; 
latnva. AD. 1617-A.D. 1999— emi. 


180 

100 

ftOO 

810 

820 

aso 

a4o 

aao 

aao 


270 

280 

200 

300 

310 

320 

830 

340 

350 

360 

08 

018 

0 28 

N 7 

N 17 

N27 

D 7 

D 17 

1)27 



Jn 16 

Ja 26 

F5 

F16 

P25 

Mr 7 

Mr 17 

Mr 27 

ip 6 

S08'6 

209*6 

210 7 

223*9 

231*0 

288*3 

2467 

253*5 

201*0 

1853 

268 7 

276*5 

284*2 

291*0 

209 8 

307*7 

816 6 

323*6 

331 3 

,339*8 

1648 

181*0 

198*4 

216*7 

231*6 

244*6 

261*9 

260*8 

242*5 


2413 

249 8 

263 2 

279 6 

297 3 

315*6 

833 0 

348 9 

09 

5*2 

211*2 

218*2 

216*4 

217*6 

219*8 

222 1 

224*8 

220*6 

828*7 


230 8 

232*7 

234*8 

230*6 

238 1 

239*6 

24(97 

241*6 

242*8 

242*5 

127*4 

188*3 

149*3 

160*4 

172*0 

1841 

196*0 

208 3 

2^0*6 


2.S2 7 

2460 

257*7 

2701 

282 6 

295 2 

307*6 

:U9 8 

:4324 

844*8 

256 

24*8 

261 

23 2 

22*4 

21*7 

20 8 

20*3 

19*8 


19 4 

19*6 

19*7 

19*8 

20 6 

21*2 

21*9 

23*0 

241 

25*2 

107 6 

113*6 

1187 

124*0 

128*8 

138*3 

137*3 

139*9 

143 6 

1854 

146*4 

14G*4 

145*7 

1440 

141*3 

137*3 

133*9 

180 0 

127 8 

1269 

177‘6 

196*3 

211*8 

226*7 

236*1 

236*9 

2289 

224*8 

230*3 


24,8*2 

259*0 

276-4 

294*2 

311*6 

327 6 

340 3 

346*7 

348*1 

.386*3 

236*9 

238*5 

240*4 

242*4 

244 6 

246*7 

248*9 

2612 

263*6 


265 7 

268*0 

260 .3 

262*6 

264*7 

266-6 

26K-5 

270 2 

2718 

278*1 

210*2 

222*9 

2349 

246 8 

268*3 

269*6 

280*4 

291*1 

300*7 


309*8 

317*2 

323*1 

325 8 

324 7 

3*20*3 

315 3 

;M0 8 

310*8 

814*0 

407 

40*1 

39*4 

88*7 

37 8 

37*0 

36*1 

35*6 

34*9 


34*2 

34 0 

33*8 

.33-7 

,34 2 

34 6 

,34*0 

36 9 

36 8 

37*8 

217*6 

224 7 

231*7 

239*1 

246*5 

254*0 

261*0 

269*2 

277 1 

1855 

2847 

292 7 

3006 

308 4 

316*2 

324*0 

832 0 

339 8 

347*4 

856*2 

191*0 

206 6 

217*6 

2210 

215*6 

209*6 

212*6 

228*6 

238*5 


256*3 

273*0 

290*3 

306*7 

320 2 

,327*9 

326 6 

319 3 

318 6 

.327*8 

265*8 

266*7 

267 9 

269*5 

271*1 

273*0 

274*0 

277*1 

279*3 


281*6 

283 0 

286*3 

288*6 

291 0 

293*4 

20, *7 

207 9 

:iooo 

302*0 

156 8 

l(i9'l 

181*5 

194 1 

206*6 

219*3 

2317 

244*4 

267*1 


27u*l 

282*6 

21^6*0 

307 6 

320*0 

332 6 

846*2 

367*5 

9*8 

22*0 

65*6 

66*2 

64*7 

54*2 

63*4 

62*0 

61*7 

61*0 

60*2 


49*4 

491 

48*7 

48*2 

48*3 

48*6 

48 7 

40‘4 

501 

60*8 

















Mr 6 

Mr 16 Mr 26 

Ap 6 

1220 

127 9 

133*6 

139 3 

144 8 

1501 

155*3 

160 1 

1647 

1856 

169 1 

172 6 

1756 

178-0 

179-0 

170*4 

178*2 

176*6 

172*0 

168*0 

199*8 

206 2 

202*1 

194*8 

I96 0 

204.*4 

216 2 

234 5 

252 0 


209*5 

286*1 

300 8 

309*6 

810*2 

803 4 

80i^)0 

307 0 

320 2 

8868 

298*6 

299 4 

209*6 

30(1 1 

,300*9 

302*1 

,303*4 

3('6*0 

306 8 


308*8 

310*9 

313 1 

816*5 

817*9 

.320*2 

322*7 

825*5 

:127 6 

829*8 

1613 

158*3 

158*1 

168 0 

1692 

177*3 

186*7 

196*8 

207 6 


218*6 

230 3 

241 9 

254*0 

2662 

278*1 

2901 

802 5 

3146 

8269 

?0*3 

701 

69*9 

60*8 

691 

68*4 

67*7 

06 8 

66 0 


661 

64*6 

(-.3*8 

68*1 

62*9 

62*8 

62*7 

68*2 

03 6 

64*1 

















Mr 7 

Mr 17 

Mr 27 

Ap6 

234*4 

241*4 

2487 

266 0 

203 4 

270*8 

278*6 

280*3 

294*0 

1857 

801*8 

300*6 

317 2 

324*9 

882*6 

840*4 

347 9 

.355*4 

8*0 

10*8 

187‘9 

160 6 

1781 

186 0 

198*2 

211*3 

231*2 

248 7 

205 4 


280*6 

291*3 

2^*0 

288 0 

282 8 

287 6 

209 0 

314*9 

£82*8 

8512 

838*9 

337*7 

,336*7 

335*9 

335*6 

335 6 

836*7 

836 6 

337 4 


838 6 

346 1 

841*9 

843*7 

.346 7 

348 0 

850 2 

852*6 

3549 

867*4 

104 5 

206 7 

219*1 

231 6 

243*7 

266*8 

268*6 

280 7 

292*9 


804 7 

8107 

8/8*5 

3.39 8 

860*7 

1*8 

10*1 

19*8 

80*1 

84*0 

846 

84*6 

84 5 

84 6 

841 

83*7 

83 2 

82 8 

81*6 


80*7 

70*9 

79 2 

78*4 

78*0 

77*0 

771 

77 8 

77 6 

77 6 

186*0 

140*9 

147*1 

153*0 

1600 

164*8 

170*6 

176*8 

181*8 

1858 

187*3 

102*5 

107*2 

202 1 

208*0 

210*5 

214 0 

217*0 

216*9 

220*2 

1615 

100*8 

178*0 

194*1 

211*0 

228*8 

245*2 

260*6 

272*4 


i77*,6 

27.3*8 

2«6*7 

268*6 

278*6 

298 6 

810 9 

829*0 

347*4 

60 

20*4 

19*1 

17*7 

16*8 

16 0 

18*9 

12*0 

12 8 

11 0 


12 0 

12*4 

132 

14 2 

16*5 

16*6 

18*8 

20*7 

22 8 

260 

189*8 

162*0 

164 0 

176*2 

188*7 

201*0 

218*4 

226*2 

288 6 


261*0 

263*7 

276*4 

289 0 

3015 

812 7 

826*6 

839 2 

851*7 

4*1 

98*1 

fa84 

98*0 

09*0 

98*8 

98*5 

984 

97*7 

969 


962 

95*4 

94 6 

93 7 

931 

02*6 

91 8 

917 

91*6 

91*6 

254*» 

201*1 

208*2 

275*4 

282*6 

290*0 

297*.3 

304*8 

,H1*2*8 

1869 

819*8 

827 2 

834*6 

8421 

849*5 

856*6 

8*9 

11*1 

18*2 

268 

168*9 

178*7 

190*’j 

207*7 

225 0 

240 0 

263*8 

260 9 

269*2 


261*7 

250*8 

26S*7 

272*8 

289 4 

.307 8 

325 5 

843*2 

359*0 

11 8 

68 2 

681 

67 4 

60 6 

55 3 

64 0 

62*0 

51*4 

50*1 


49*0 

48 2 

47*7 

47*6 

47 8 

48 2 

49*0 

60 2 

516 

68 2 

2201 

229*6 

236*7 

243*1 

246*0 

240*4 

242 2 

286*4 

231*6 


281 1 

284 8 

240 7 

248*8 

2.57*9 

267*8 

278 1 

289*2 

800*7 

811 8 

111*0 

111*5 

112*1 

112*7 

112*8 

112*8 

112 8 

112*3 

111*7 


111*2 

1104 

109*6 

108*9 

108*1 

107*8 

100 5 

1061 

106 8 

106*4 

0 9 

0 19 

0 20 

N 8 

N 18 

N 28 

B 8 

I) 18 

D 28 


Ja7 

Jal7 

Ja 27 

F 6 

F 16 

F26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

147*2 

168 6 

169 7 

160*1 

172*1 

178*6 

184 6 

BO 7 

106 7 

1660 

203*0 

200*0 

2152 

221*7 

227 0 

282 8 

2,38*6 

244*1 

249*6 

255*0 

1696 

lh6*0 

204*6 

221 0 

234*9 

244 2 

244*8 

237 6 

283*9 


240 0 

262-5 

268 2 

2b6*7 

^03‘6 

3214 

8:7 6 

860*6 

866*7 

854*2 

90*6 

91*4 

91*0 

92*8 

92 0 

91*4 

90*8 

89 8 

88*3 


87*2 

85 0 

84 6 

88 6 

82 5 

FI 8 

81*5 

815 

81*8 

82*6 

176*1 

188*4 

200 9 

2134 

226*0 

23M 6 

251*0 

264*0 

2 ; 6*7 


288*9 

801*6 

8138 

820*1 

888*1 

850*8 

28 

140 

25 9 

37*4 

1288 

124*1 

1249 

126*7 

1260 

126 2 

126 6 

126*4 

1201 


126 8 

125-1 

124 4 

128 6 

122-9 

122*2 

121 4 

120*8 

1202 

119*6 

08 

018 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

Da7 


.la 6 

Jal6 

.la 20 

F 5 

F15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

288 6 

288*7 

294*6 

300*4 

806*8 

818*0 

319*4 

326*3 

,333*0 

1861 

389 5 

846 5 

853 2 

0 0 

6 8 

18 4 

20*0 

26*9 

38*5 

401 

1841 

2007 

216*7 

•226*6 

229*9 

224*0 

218*8 

221 9 

232*7 


247*5 

264*9 

282 5 

^99*0 

816*4 

380 2 

8:58 3 

837*1 

820*6 

8290 

118*8 

119 9 

121*3 

122 4 

1*23*3 

124 0 

124*2 

124*2 

123*9 


128*2 

122*2 

121*1 

119 8 

118 5 

117 2 

116*0 

114-9 

1142 

118*8 

127*6 

188*8 

149*6 

160 6 

172 6 

184 *6 

ice 4 

20 8*0 

220 9 


238*3 

246 7 

1 

270*8 

2H3 1 

295*6 

808 1 

820 5 

3881 

345 3 

186*2 

186 2 

137*1 

13b*2 

138*7 

180 8 

189 4 

1,39*7 

139*7 


189*6 

189*1 

138*5 

188*0 

1872 

186 4 

135 6 

184*9 

134 9 

1885 

169*4 

1658 

172*4 

178*7 

1851 

191*7 

198*2 

204*7 

211 S 

1862 

217*7 

224 6 

281 2 

288*0 

244*6 

2514 

268 0 

264 8 

271*7 

278*5 

196*8 

208*0 

214*4 

2107 

208*6 

204*4 

213*0 

227*4 

248*8 


26. *4 

278 8 

295-8 

809*9 

819 2 

,320 2 

818*2 

810*3 

317*2 

830*8 

148*4 

146*5 

147 4 

149*1 

160 •> 

152*0 

J63*2 

V4,‘\ 

114*8 


1.561 

lf60 

164*7 

1541 

1P3] 

151 8 

150 6 

349 8 

147*9 

146 9 

211*7 

228 4 

236 2 

247 2 

258 8 

209 8 

280 5 

200 8 

800 6 


8(0 3 

816*2 

321*5 

323*1 

821 8 

316 5 

810 2 

807 6 

308 9 

812 0 

146*8 

147 9 

149*0 

160*0 

160*9 

lol'4 

162*2 

162*4 

152*6 


162*8 

J,'i2*4 

1621 

161*8 

151 1 

160 4 

149*6 

148*9 

1481 

147*8 

845*6 

842 9 

S424 

843 0 

3440 

847*6 

850 9 

854 8 

869 1 

1868 

89 

9*1 

14*4 

20*0 

25 7 

81 2 

87*8 

18*8 

19 1 

65*1 

1978 

1KV9 

180*4 

187*2 

194 8 

2(*7 6 

223*5 

240 8 

268 2 


275 0 

289 0 

301 -6 

808 7 

207*4 

292*5 

297*3 

808 8 

.126 1 

342 7 

107*1 

169**<J 

171*4 

173 4 

176 6 

177-.3 

1791 

180 8 

182 1 


188*3 

184*2 

184 8 

B6*l 

186*1 

184-8 

U4*2 

B3 1 

1821 

180-8 

167*6 

169*8 

182*2 

104*8 

207 2 

2199 

282 a3 

245 0 

267 6 


270'(? 

288*1 

295 6 

808*0 

820*6 

83,3*2 

845 7 

858 0 

10*8 

22*6 

167*9 

160*0 

160*4 

161*8 

162*2 

163 0 

168*0 

164*8 

164*7 


165*1 

166*0 

166 0 

1648 

161 2 

16a*6 

168 0 

102*8 

1614 

100*6 


0 19 

0 29 

N 8 

N 18 

K 28 

1) 8 

D 18 

D 28 


Ja7 

Ja 17 

J« 27 

F 0 

F 16 

F26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 


178*2 

1840 

191*6 

198*2 

2('60 

2117 

218*5 

226*0 

1664 

28^6 

289 5 

246*7 

253*8 

261*1 

26M-8 

276 8 

283*2 

290*5 

208 1 


170*9 

1762 

187*9 

203*2 

220*2 

237*6 

251 6 

269*4 


282 1 

286 9 

282 7 

276*3 

278 2 

288*3 

303*2 

820*7 

889 0 

3..7 6 


192*7 

194*9 

lo70 

19102 

201*4 

208*5 

205 6 

207*5 


209*8 

210*9 

212*3 

218 5 

214 4 

216*1 

216 4 

216*8 

215 2 

2146 


154*6 

166*8 

101*1 

]68*2 

177*0 

186 6 

196*9 

i07*8 


218 0 

2.^0*7 

2'(2*8 

264 4 

266-9 

278 7 

290 7 

.*{08 0 

815-1 

827 6 


169*7 

170*9 

172*1 

1731 

174*1 

1761 

176*7 

170*2 


176 0 

li70 

177*2 

177 8 

176*9 

170 5 

1761 

176*8 

174 0 

173 8 


0 18 

0 28 

N7 

N17 

N 27 

D7 

D 17 

D27 


Ja6 

Jal6 

Ja26 

F6 

f 15 

F 26 

Ml- 7 

Mr 17 

Mr 27 

Ap 6 


64*4 

660 

64*7 

52*0 

49*0 

40*0 

432 

418 

1865 

40*8 

414 

48 0 

45G 

48 8 

62*7 

56 6 

61 4 

66 3 

71*2 


168*8 

188*0 

190*7 

217*1 

284*2 

260*2 

263*0 

i70*6 


268*8 

260 9 

2601 

268*4 

282*2 

299 0 

8171 

335*4 

358 2 

0*1 


216*6 

218 7 

2210 

228*1 

2263 

227*6 

229*8 

232 0 


234 8 

286*3 

2J'8*2 

240*1 

24) 8 

248 3 

2)46 

246 6 

246 8 

2469 


207*7 

219 9 

232*2 

244*6 

166*9 

269 1 

281 5 

193 6 


805*4 

817 0 

328 8 

840*0 

861*0 

1 1 

11*0 

19*0 

26 9 

82 6 


180*1 

181*8 

182*6 

188 7 

184-8 

186*9 

186*6 

187*4 


1882 

188*3 

188*8 

189*1 

188*9 

188*6 

188*6 

187 9 

187*2 

166*6 


F.Phal. TJ.PhkI. Hattk. Obit. Svati. Vita. Anur. J^cafa. Hula. F. iah. U.Ath 

firtv. 

Dan. 1 

3atab 

P. Bhad. ir. 

Bliad, BevaM. 


148-7 160 0 ITSS 1667 200-0 218-8 726 7 240-0 756-8 260 7 280 0 288 8 806'7 8200 8888 848-7 800 0 


94u 
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TABLE V-B. — GEOOENTEIO PLACES OF PLANETS 


Day of I.S.^ . 

Eng. date ... 
1866 Mars ... 
More. 
Jap. ... 
Veu ... 
Bat. 

1866 Mars ... 
Marc. . . 
Jup. .. 
Vea. . 
Sat. 

Eng. date ... 

1867 Mari ... 
Mere. ... 
Jop. ... 
Voo. .. 
Sat. ... 

Knsr. date 
1668 Mari .. 
Mei'C. ... 
Jap 
Ven, 

Sat. ... 

1869 Mara ... 
Merc. ... 
Jap. 
Vea. 

Sat. 

1870 Mara .. 
Merc. .. 
Jup. 
Vea. 
Sat. 

Eng. date . 

1871 Mari .. 
Merc. . 
Jup. .. 
Ven. .. 
Bat. 


vAnn 

Oeooentrio Plwe* of Karo. Mercury, Jupiter, Venue and Saturn for e«i^ tenth 

V011U8, A.D. 170P— A.D 1909 i 

90 100 110 120 130 140 160 160 170 

JUO .1120 J130 An 9 Au 19 An 20 8 8 S18 828 

120*8 182*5 138*8 14.V1 151*6 167*8 164*6 170*0 177*4 
94*0 112*2 128 7 U2*2 148*6 146 4 lfl8’0 136*2 148*1 

238 3 237.''^ 236*8 2864 286*4 236 5 287*2 288*1 289*8 

81*7 98*1 104*6 116*6 128*2 


0 

10 

20 

30 

40 

50 

60 

#0 

80 

ApU 

A}>21 

Myl 

My 11 

My 21 

My 31 

JelO 

Je20 

Je.lO 

74*0 

79-6 

85*1 

00*7 

96 6 

102*4 

108 4 

114*3 

120*2 

165 

‘25*8 

25*5 

18 6 

16 8 

25 2 

39 7 

66*9 

76 8 

247 0 

246 8 

240*4 

245 7 

244 8 

243 4 

242*8 

241*0 

2.>9*7 

34 4 

348 

813 

22 5 

19*5 

18*1 

20 0 

261 

32 8 

180 2 

185 4 

1846 

183 8 

1H3*8 

182*8 

182 2 

1821 

182*1 

319 0 

327 8 

385 5 

348*2 

360*7 

3563 

69 

M‘l 

20 4 

7*6 

M 

357 3 

40 

17*1 

841 

62 4 

71*4 

002 

277 H 

278 8 

279 6 

210 0 

280*1 

279*8 

279 8 

276 8 

277 1 

11*8 

2.17 

85 7 

48*0 

60 3 

72.5 

84*4 

964 

108 2 

19H6 

197*8 

197*0 

1963 

196*6 

104 9 

194*8 

1940 

193 8 

Apl2 

Ap22 

My 2 

My 12 

My 22 

Jol 

Jell 

Je21 

Jll 

02 2 

96 4 

100 9 

1059 

111 2 

116 4 

122 0 

127*6 

186 5 

838 6 

8431 

355 4 

11*6 

29 7 

48*6 

67*0 

80*1 

100 7 

806 9 

808 7 

810 5 

811*9 

818 1 

8140 

814*7 

314*9 

814*9 

8183 

8800 

342*0 

853 8 

69 

17 8 

29 8 

41 8 

.53 7 

210*7 

210 0 

200 3 

208 5 

207*7 

206*9 

206*2 

205*8 

205 4 


27*5 .34*6 89*1 47*8 64 8 60*4 

107*8 121*7 130*7 180*2 1 281 121*1 


60*6 
128*9 
269 7 


Jill JI21 J131 An 10 Au 20 Au80 8 9 


,4 0 66*0 78*9 90 8 102 4 U6’l 127*0 139 4 

205*8 205 4 2060 205 0 205*0 206*0 205*5 206*1 206 6 


72*2 77T> 

1420 168*8 
269*6 266*6 
200*0 210*4 
197*4 1984 

8 19 829 

183*8 190*5 
166*0 172*6 
806*3 805*4 
161*8 164*0 
2U7 6 206*4 


43 6 


115 6 
844*4 
27 
852 6 
233 9 

.153*0 
359 0 

80*1 
815 8 
246 2 


Ap2l 

8447 

Myl 

.152*5 

My 11 

01 

My 21 
77 

Ny31 
1.5 2 

Jo 10 
22-7 

Je20 

29-8 

.Te 80 
87*0 

JllO 

41*1 

.1120 

50*9 

J130 
67 8 

8490 

6*7 

26 5 

44 5 

03 0 

78 8 

011 

96*3 

901 

84*5 

88*9 

837 1 

830*4 

3416 

343 6 

845*4 

346 9 

848 9 

849 0 

850 4 

8.51*! 

851 2 

64 2 

64 8 

74*7 

88 7 

91*7 

97-7 

1010 

101*7 

97*8 

91*0 

8o*7 

2218 

221*2 

220*6 

219 8 

2190 

218 2 

‘.«17 0 

217-0 

216-4 

2162 

216*1 

117 6 

120*2 

123 8 

127*8 

1.12 4 

137 3 

1426 

1481 

168 7 

169 6 

16.5 4 

2*8 

21 H 

402 

670 

70 2 

76 4 

73-0 

66 8 

68*3 

79*0 

94*8 

59 

7 5 

99 

12 8 

14 5 

10 7 

18*8 

207 

226 

24 1 

26 4 

50 

17*5 

29 8 

44*0 

.544 

06 6 

788 

90 9 

103 2 

115*4 

127*7 

233 6 

233 8 

232 3 

281*5 

2807 

2.10 0 

229*.1 

228 6 

227 8 

227*5 

227*1 


AuO An 19 An 20 
64*6 71*0 77 4 


88 
88 0 


88*9 100*5 116 0 188 8 1513 

851*1 850*0 349*8 348 6 

83*8 87*1 91*5 90*1 


818 

89*8 


828 

96*9 


06 
17 4 
82 4 
323 6 
244 9 


Apl2 Ap22 
148*4 147*1 


12 2 
68*0 
29 0 
266-2 


27*3 
50*7 
41*6 
256 0 


8 3 

15 7 

23*1 

30*4 

37*7 

44 9 

518 

34*5 

4H7 

568 

55 4 

48*2 

47 8 

57 7 

84 7 

871 

89 5 

418 

44*2 

46H 

488 

33j*8 

342 6 

858 2 

41 

15 0 

20 4 

37*9 

244*0 

244*2 

243*6 

242 8 

242*0 

2412 

2404 

My 2 

My 12 

My 22 

Jel 

.Toll 

Jr* 21 

Jll 

147*2 

148 0 

160 3 

163 0 

1567 

1611 

165*6 

87 4 

80 9 

29*7 

27 9 

86 2 

60*2 

67*4 

617 

03 8 

68*« 

68 1 

70 6 

727 

76*1 

68 8 

65 4 

771 

88 5 

99*9 

110*9 

121 5 

255*8 

265 7 

256 0 

254 4 

253 8 

2681 

2u2 8 


68*9 

72*4 

51*1 

49*7 

239*7 

J1 11 
170*7 
864 
77*6 
181*9 
261*6 


66 6 
89*0 
582 
61 5 
289 2 

Jl2l 
170 2 
1041 
79*0 
141*6 
250 9 


72 8 
107 9 

55*2 

73 3 
230*7 


171*9 
111*6 
26*5 
189 8 
226*9 

78*9 
126 3 
60 9 
85 3 
238 2 


178 0 
129*9 
27*2 
151*8 
227 1 

85 6 
144*0 
.58*7 
90*9 
238*1 


184 6 
147*8 
27 6 
1G41 
227 3 

92 0 
169*6 
60*1 
ms 

238 0 


,)l 81 AulO 
1819 187*7 
122*3 188*7 
81 9 H4‘2 


Au 20 Au 80 


160*7 

250*2 


168*0 
249 6 


193 9 
152 I 
86*3 
164 5 
249 4 


200 3 
1.58*1 
88 3 
168-1 
249 2 


191 1 
164*9 
27*7 
1761 
227 4 

98*3 

1718 

61-3 

121*4 

238*0 

B 0 
2070 
156*3 
.90*2 
168 7 
848*9 


169*0 185-8 
347*4 846 1 
107*6 117'6 
2178 2186 

197*8 2048 
179*6 189 6 
27*8 26*7 

186 2 200*2 
2281 2287 

104*6 110*6 
175 7 170*6 
62 2 62*8 
1.38 6 145*9 
238 6 289*1 

H 19 8 29 

218*7 220 6 
148*7 149*2 
91 9 08*8 

164 4 158*8 
249*2 249*6 


Eng. date .. 

Apll 

Ap 21 

Mvl 

My 11 

1872 

Mara . 

85 

15*8 

23 3 

80 8 

Mere. 

15 9 

18 6 

11*9 

8*0 


Jup. 

87*0 

88*0 

89 2 

90 7 


Ven •. 

334 6 

346-9 

3591 

11-4 


Sat. .. 

267 1 

207 2 

267 3 

267 8 

1878 

M»ri 

199-6 

106 7 

193 0 

190 2 

Mere. 

354 9 

349 2 

358 8 

68 


Jup. .. 

1180 

1180 

118 2 

118-8 


Ven. •. 

. 32 6 

82*1 

28 2 

20 2 


Bat. 

277 9 

278*2 

278 6 

278*7 

1874 

Mars .. 

. 28 4 

304 

.17 6 

44 6 

More. .. 

. 312 6 

843 7 

359 3 

171 


Jup 

, 160 9 

1499 

1491 

1487 


Von. ., 

,. 119 

24 8 

30 3 

4S6 


Sat. 

.. 2889 

280 .1 

289 7 

290 2 


14*6 27*8 46 2 


58*7 66 7 

62 9 81*9 


i8 6 86 7 48*0 60 2 72*5 


217 89 9 590 


77 7 05 6 

123 8 126*6 


16*8 15 9 19*0 24*4 319 

278 4 278*1 277*8 277 1 276 4 

61 3 68*2 65*0 7i 7 78 4 

86 0 54 9 73-4 89 6 101 7 

148*5 148 7 149 3 150 1 1611 

61*0 73*1 861 97*2 108*8 


JllO J)20 .1180 AuO Aul0 Au 29 8 8 S 18 8 28 

72*3 78 9 86*5 92 2 98*7 106 0 111*4 117*6 128*9 

101*1 117*6 131*7 140*6 140 6 188*4 130*9 188 7 161*8 

102 6 104 7 107*1 109*8 1115 118*8 1159 118*0 120*1 

84 8 97*0 109 2 12l'7 188*8 140*2 u, 158*4 170*9 183*3 

263 4 262*7 262 0 2618 261 0 260*0 2oO*2 200 8 260*4 

104 6 198 5 203 1 20S-5 218*8 219*9 226 0 232 4 289*2 

1108 121-5 1238 117*4 118*2 1185 181*1 1468 164*0 

127-4 129-4 131*4 188’6 185 8 188*0 140*8 142*6 144-6 

40 9 501 005 710 821 98 4 105*1 116*9 188*« 

276 1 276*0 274*2 273*4 272 8 272*3 271*7 271*6 271*6 

8i9 91*7 98 0 104*6 1U*0 U7 4 128 7 180 0 186 8 

100-0 100*7 95 8 90*2 110*5 126*7 143*0 1607 178 4 

152 4 1541 156 8 157*6 1 69*0 161*6 163 7 165*9 16H*1 

120*7 132*7 144 2 166*9 167*6 178*6 189 6 200*1 210*8 

288*1 287*3 286 6 286*8 286*1 284*4 283 1 288*4 283*2 


Eng. date 

1875 Mars 
Merc. 
Jup. 
Ven. 
Hat 

Eng. dat(' 

1876 Mara 
Merc 
Jup. 
Ven. 
Sat. 

1877 Mara 
Merc. 
Jup. 
Ven. 
Sat. 

Mesh. Vriih. 
,30 60 


Apl2 Ap22 
245*0 21H-8 
837 4 8546 
1848 183-6 
318 8 830*6 
299*7 300 3 


My 2 Mv 12 My 22 
260 8 262*3 2.53 3 
18 2 32 0 

182*2 181 I 
342*6 361*6 
300*9 8016 


.506 
1801 
6*4 
301 7 


Jel 
2.5*2 8 
67 3 
K9*8 

18*8 

301*8 


Jell 
2510 
80 6 
178 8 
,10 4 
8019 


Je2l 
248 7 
87 3 
178-6 
42*5 
801-6 


JIl 

246-1 

3.3*9 

1787 

5 ^ 1*2 

301-1 


Jin 
243 8 
77*2 
179.1 
60*7 
800*8 


Ap 11 

Ap2l 

My 1 

Mvll 

My 21 My 81 

JelO 

.le 20 

Jo 80 

JllO 

. 37*9 

44*6 

51-4 

68- 1 

04 8 

714 

77*9 

84.*4 

908 

07*6 

. 8.50*4 

9*3 

27-7 

45*0 

69*8 

67*6 

60 5 

59-2 

59*0 

eo*5 

2188 

2179 

2167 

215*4 

214 2 

212*9 

211*6 

210 5 

209*8 

209 8 

43*8 

64 8 

()5‘1 

74-6 

83-5 

010 

96 8 

09 3 

08*8 

93 8 

! 310*0 

311*4 

812*2 

318*1 

313*6 

818 8 

8141 

318 0 

818*7 

813*6 

278 6 

279 4 

285 7 

291*0 

297*2 

302*9 

807*8 

812 6 

3165 

8189 

5*8 

22 6 

87 7 

47*8 

48*2 

41*2 

880 

463 

60 0 

77*4 

261 3 

2316 

2611 

260 6 

249 7 

248*6 

247 8 

2460 

244 6 

243 4 


6-8 

18 0 

8f»*2 

42*8 

54*0 

670 

704 

016 

103 6 

82l*6.r 322'6 

323 6 

824*6 

325 S 

826*8 

8268 

8264 

826 6 

826 5 

Mith. Kat. Sim. Kan. Tal. 

Vriach. Dhan. 

MaV. 

Knm. 

Min. 

A^rn. 

90 120 150 180 210 

240 

270 

800 

830 

860 

13*8 


J121 
242 6 
79 0 
180 2 
78 9 
800 I 

J120 
103 8 
K2.5 
209* 1 
87 4 
313 0 

322 5 
96*8 
242*3 
116*0 
326*0 


J131 AulO Au20 An .10 8 0 810 8 20 
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Jap. ... 

810 7 

312 7 

8146 

3161 

817-6 

318-5 

819-4 

819-9 

320-0 

8197 

819-1 

318-2 

817-2 

815*9 

814*6 

813-1 

311-8 

810-7 


Von. ... 

801 

42 1 

53 9 

65-9 

77-4 

89-0 

10O-2 

111-4 

1219 

1821 

141-7 

160-4 

157 7 

163-4 

165-6 

166-4 

160-7 

154*9 


Bat, .. 

8448 

845 5 

8467 

848-0 

8490 

850 0 

3516 

861-6 

352 6 

852 6 

852-6 

852 6 

352-6 

352 1 

8510 

361-0 

860-2 

849 4 

Enir. data . . 

Apll 

Ap2l 

Myl 

My 11 My 21 My 81 

Je 10 

.le20 

Je 80 

.11 10 

Jl 20 

Jl 80 

An 9 Au 19 

An 29 

86 

8 18 

R 28 

1880 

Mart . 

67 8 

73 4 

79 2 

851 

91-2 

97 2 

108-8 

J09-i 

1155 

121-4 

127-8 

184-0 

140 4 

146-6 

1531 

1696 

166-9 

172-6 


Mere. . 

8420 

343-5 

864-5 

9-7 

27-5 

46-3 

65 4 

83-6 

99 7 

1120 

1166 

1115 

105 6 

108 7 

120-3 

186*5 

162 5 

170-2 


Jap. . 

838 7 

HIO 

.343-8 

845-5 

347-6 

349 5 

361-2 

362-8 

8541 

866-1 

355 8 

856-1 

860 3 

855-9 

856 2 

3*4*8 

8531 

3.51*7 


Von. . 

834 7 

846 7 

359-7 

12-0 

241 

865 

48-6 

61*0 

781 

85-4 

97 7 

1098 

122 8 

134 4 

146-7 

169 0 

171-6 

188*9 


Sat. . 

8560 

857 8 

858-6 

8599 

10 

22 

83 

4-1 

4-9 

57 

5-9 

6-2 

66 

G-2 

5-6 

5-5 

4-8 

4-1 

1881 

Mara . 

8181 

820-6 

828-4 

836 1 

848-0 

351-2 

858 6 

60 

181 

20-8 

209 

38-9 

40 2 

40-6 

62-7 

68-2 

68-6 

08*4 


Merc. . 

S83() 

847 8 

48 

23 6 

42-5 

Oil 

77*9 

91-3 

97 9 

9.5-0 

88-1 

89 2 

99 6 

114*3 

1313 

149-1 

166-8 

188*7 


Jiip. . 

66 

8'9 

118 

18 6 

16 0 

184 

20-0 

22 7 

24 7 

26*6 

288 

29-8 

80 9 

81-8 

824 

.32 6 

32-4 

82*0 


Ven. . 

80-6 

28-1 

24-0 

17-6 

18-8 

141 

18 2 

28-8 

817 

<M)-9 

50*4 

00-7 

712 

82 H 

941 

10.V6 

117 5 

129-8 


Sat . 

7» 

92 

106 

118 

13 0 

148 

16 6 

16-6 

17-6 

186 

191 

197 

208 

20-3 

202 

20'1 

19-6 

19*1 

1882 

Mart . 

84 2 

606 

9V8 

99-8 

105-0 

1106 

116 6 

1233 

128-3 

134-3 

1402 

140 7 

152-7 

1.59 1 

16V5 

172 2 

178-7 

185-4 


More. . 

842 4 

0 6 

10 4 

88 2 

65 5 

70 0 

78 1 

77-4 

70 2 

69 5 

701 

92 7 

109 5 

120 4 

145-9 

103 0 

178-6 

190*1 


Jup. 

83 8 

861 

38-4 

40-7 

481 

45 5 

47 9 

50 2 

52 5 

St’S 

66-0 

59*0 

60-9 

626 

64-2 

65-5 

00-6 

67*8 


Ven. . 

12'4 

24 9 

370 

49 5 

63 2 

73 6 

85*7 

97*6 

1099 

1213 

188 3 

1440 

156 8 

11.8-0 

178*8 

189-8 

200-6 

210*1 


Bat. 

20 2 

21-5 

22-8 

24-2 

25 5 

26 8 

281 

29 8 

30 5 

81 6 

32 8 

881 

38 9 

34-1 

84-4 

347 

344 

34*0 

Euff. (late ... 

.Ap 12 

Ap 22 

Mr 2 My 12 My 22 

So 1 

Je 11 

Je2l 

Jll 

Jl 11 

Jl 21 

Jl 31 An 10 

Au 20 

An 80 

80 

B 19 

829 

1888 

Mara ... 

380 3 

338-2 

846 0 

858 7 

1-2 

88 

161 

23 5 

808 

37-9 

44-8 

61-7 

68-2 

04-9 

71-2 

77-4 

88-4 

89*2 


Mero. 

356‘8 

15 3 

82 0 

48-1 

58 1 

69-6 

52 6 

49 8 

67 3 

71 0 

87-7 

105 6 

124 0 

141-0 

168-0 

171-2 

177-9 

175*1 


Jup. ... 

629 

63 6 

65 4 

67-4 

69 6 

716 

74 0 

762 

78*6 

80-9 

83 2 

86-6 

87 6 

89-9 

910 

93 K 

95 6 

97*1 


Ven. ... 

3101 

831-0 

8480 

855-0 

6-9 

188 

30-8 

48*0 

551 

07 2 

801 

91-5 

103-6 

1169 

128*2 

14U-0 

163-1 

165*4 


Bat. ... 

82 5 

88-8 

851 

86-3 

87 8 

89-1 

40-6 

418 

481 

44 8 

45 4 

40 4 

47 0 

48 0 

48-4 

48 9 

48-9 

48*8 

Enir. (late ... 

, Apll Ap21 

Myl My 11 

Mt 21 My 81 

JelO 

.re20 

Je,30 

Jl 10 

J120 

Jl 30 

An 9 All 19 

Au29 

68 

B 18 

S28 

188* 

Mara .. 

106 6 

108-3 

112-1 

116-3 

l-iOO 

125 8 

181 0 

136-5 

142 0 

147 9 

163 9 

169 8 

160 2 

172 4 

179-0 

186-4 

192 1 

190-0 


M<rc. .. 

10 7 

26 4 

37 7 

40-6 

310 

80 3 

.36 9 

49*0 

052 

8,3 3 

101 0 

120 2 

137 2 

151-6 

160-1 

1002 

162-0 

150*4 


Jap. ... 

91 2 

92-0 

03 1 

91-4 

96-0 

97 8 

99 7 

101 7 

103 8 

1060 

J08-2 

1104 

1127 

1140 

117-1 

1198 

121-4 

123*6 


V**n. ... 

44‘2 

65 1 

661 

74-6 

83 4 

90-2 

951 

97*2 

06*6 

89 9 

842 

79 6 

810 

83-8 

90 6 

98-4 

107-5 

117*9 


Bat. ... 

46-4 

46 7 

48-0 

49 2 

505 

618 

581 

54 4 

66 7 

57 1 

56 3 

59-4 

60-6 

614 

62 2 

68-0 

68 2 

63*6 

1885 

Mara ... 

8468 

854 5 

22 

9-0 

173 

24-6 

81-9 

892 

40 2 

5.31 

001 

06 7 

735 

79-9 

865 

92 7 

98-9 

106*0 


Mere. ... 

166 

219 

169 

111 

14 5 

26-7 

42-5 

60-6 

79 6 

98 0 

115-7 

1810 

141-9 

144-0 

137-8 

18H0 

138-0 

150*8 


Jap. ... 

122-4 

122-2 

122 8 

1227 

128-4 

124 5 

125-8 

127 2 

126*9 

180-7 

132-7 

134 7 

136-9 

1891 

Ul‘2 

143 6 

145-7 

147*9 


Von. .. 

853 8 

6 8 

18 6 

30-9 

43 2 

65-7 

67-6 

79-9 

921 

104-3 

116 7 

128 8 

140-9 

15*2-9 

165-0 

1?F0 

189- 1 

201*2 


Bat. ... 

68-4 

59-6 

60-7 

61-8 

631 

644 

66-7 

67-0 

68-4 

69-8 

711 

72 3 

78 5 

74-6 

756 

76-6 

77*0 

77-6 

1886 

Mara ... 

139'9 

1841 

185 2 

187-5 

140 4 

146-2 

148-6 

1631 

168-2 

163-4 

169-2 

175-0 

181*1 

187-4 

198-8 

200-4 

2071 

218*9 


Merc. ... 

359 4 

852 4 

854-2 

49 

201 

37-9 

561 

79-0 

92-9 

100-9 

121 -a 

110-4 

121-9 

116’B 

1190 

1801 

146-1 

162 2 


Jup. ... 

1555 

1545 

163 6 

162-0 

162-8 

152 0 

153-1 

158-8 

154-8 

156 0 

157 4 

159 0 

161-0 

162-0 

164-8 

HUV9 

169-1 

171*2 


Ven. ... 

8148 

823-1 

382-6 

843-1 

8641 

4-9 

15-8 

27-2 

88 9 

60*7 

62 4 

74 8 

86 2 

981 

no -4 

122 0 

1348 

147*1 


Bat. ... 

71-7 

72-6 

73-5 

74-6 

75-7 

76-9 

78-1 

79-5 

809 

62 2 

88-5 

84-8 

86 2 

87 8 

884 

89-5 

90-3 

91*1 

Eiur. date ... 

Apl2 

Ap 22 

Mt 2 My 12 My 22 

Jel 

Je 11 

Jo 21 

Jll 

Jl 11 

.1121 

,T1 81 Au 10 

All 20 

Au 30 

S9 

8 19 

B29 

1887 

Mara ... 

2-4 

10 2 

17-4 

24-8 

.32 0 

89-1 

46-8 

63-4 

60.3 

67 2 

73-8 

80 5 

87-0 

98-6 

100-0 

106*4 

112-6 

118*8 


Merc. ... 

384*6 

843 2 

857 6 

158 

880 

58-0 

71-5 

88-3 

101-6 

108-6 

106-0 

98-8 

109*6 

109-6 

124-1 

141-0 

158-8 

176-4 


Jup. .. 

189 6 

188-2 

186-8 

185-8 

184 0 

1887 

1880 

182-9 

182-8 

183-2 

183-9 

184-8 

lh6*0 

1S7-0 

189-1 

1909 

192-8 

194*8 


Yen. ,.. 

8»-8 

42 7 

54-8 

06-6 

77-7 

89-6 

190-7 

1117 

122 2 

1324 

1417 

150 2 

167-0 

161-9 

164-8 

16i’5 

160-8 

150*6 


Bat. 

85-2 

860 

86 7 

878 

88-1 

89 6 

906 

917 

93 8 

94 i 

95-7 

97 0 

98 4 

90 7 

101-0 

102-2 

103-2 

104*2 

FiHir. date ... 

Apll 

Ap2l 

Mvl My U My 21 

Mr 31 

.le 10 

Je20 

Je80 

Jl 10 

Jl 20 

Jl 30 

Au 9 

An 19 Au 29 

88 

S 18 

828 

1888 

Mara ... 

1.8-1 

1747 

172 0 

169-9 

109-6 

170 6 

172-8 

175-8 

1794 

183*7 

188-6 

193-7 

199*5 

V06-H 

211*6 

2171 

2244 

2.31*1 


Mere. ... 

856 6 

352 ii 

10-7 

29-7 

4S5 

65-8 

804 

8 (-8 

88-6 

81*3 

80-1 

88 0 

102-6 

1195 

1378 

155*2 

172-4 

187*8 


tiup. ••• 

223 4 

222-5 

221-6 

220-2 

2190 

217*6 

210 4 

216-2 

214-8 

218*7 

2134 

218-4 

218-8 

214-4 

2168 

216-5 

2180 

210*7 


•'“r* 

Von. ... 

83.V7 

84-0 

0-2 

127 

24 7 

870 

49- 1 

61-5 

73 6 

861 

98 2 

1105 

122-9 

1.44-9 

147*4 

159-5 

172*0 

184*7 


Bar. ... 

99-0 

99 4 

99 H 

100*3 

101-2 

102 1 

1020 

1041 

105-3 

IOC 5 

107-9 

109*2 

1105 

111-8 

113*0 

114 8 

1154 

116-5 

1689 

Mara ... 

176 

24*7 

818 

86 9 

4.)-9 

63-0 

69 7 

06*6 

78-4 

80-1 

86-9 

98-2 

99*8 

100-1 

118-8 

118*9 

12191 

131*6 


Mero, , 

848-3 

7 0 

26-8 

4i’4 

589 

60-8 

70*7 

64 0 

60 7 

C7*8 

81 1 

97-6 

1156 

1386 

1516 

16^9 

180*6 

187*1 


Jop. ... 

255 7 

255-9 

255-9 

255-4 

254-7 

2587 

252-5 

2611 

249 7 

248*5 

217-8 

246*3 

2457 

24.V8 

2452 

245*6 

216*2 

247-1 


VeD. ... 

2>2 

23*5 

19-8 

144 

1 -2 

12-1 

16-8 

22*8 

31-5 

40*7 

520 

610 

719 

829 

94-5 

90*0 

117-9 

120*9 


Bat. ... 

112 0 

113-0 

113'J 

1138 

114-1 

114-8 

115-4 

116 5 

117*6 

118*6 

U9-9 

121*2 

122*4 

128-7 

125-0 

126-8 

127-5 

128-7 

Vt ^ ^ A 6 # 6 

Apl2 

Ap 22 

Mt 2 My 12 My 22 

Je 1 

Jell 

.To 21 

Jll 

Jl 11 

.T1 21 

.1181 

An 10 

An 20 

Au 8') 

89 

819 

S29 

JSiUa • 

1 unA 

2300 

280 8 

280 6 

2S9-4 

236 9 

224 8 

2ir4 

219-5 

2185 

218-7 

220-8 

2280 

220 5 

230-9 

236 7 

241*2 

247-1 

2581 

XOVV 

M rc 

8*0 

21 0 

86-8 

484 

61-9 

45-8 

41-4 

46-7 

69-1 

76*8 

93-8 

111-9 

1.300 

140-9 

101-2 

169-9 

109-7 

162-7 


Jn^p 

2859 

267-3 

288 8 

289-1 

289-4 

289-6 

289-8 

288-6 

2878 

286-7 

286-8 

284-0 

282-6 

281*4 

2803 

279*6 

279*0 

2787 



18-2 

255 

87-5 

60-0 

621 

74-3 

86-2 

983 

1108 

121-8 

188-5 

145-1 

166-0 

167-9 

179-8 

189-9 

200-2 

209-8 


••• 

Bat. ... 

126 8 

126-6 

1264 

126*8 

126 8 

127 3 

1277 

138-6 

1295 

180-8 

181-6 

1827 

184-0 

185-8 

186-6 

187‘8 

189-0 

140-2 


HmL- Vrish. Itith. K»t. Bim. Kan, Tul. Vrteh. Oban. Mik. Knm. Mtn. Aarn. Bbor. Eril, Bobi. Hrig, Ardh. Pnnar. Pnih. Alina 

•0 60 60 ISO ISO 180 210 240 270 300 830 360 13'8 86-7 40-0 68'8 667 80-0 98*8 106*7 120*6 



TABLE Y-B.—GEOCKMTRrO PLACES OF PLANETS 


419 




Vmi, AJD 

> 1637>A.S. 1999 i Heronry, AJ). 16«5oA<S. 1999 ; Jnpitor, A.D. 

1656-A.D. 

1999, 



0Ata2iii A.D. 3.617 *miAJD. 1099«**cont. 














180 

190 

800 

210 

880 

830 

940 

250 

aeo 


270 

280 

290 

300 

310 

820 

330 

340 

300 

300 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


.Ta6 

Ja 16 

Ja 26 

F5 

F 15 

F25 

Mr 7 

Mr 17 Mr 27 

An 6 

168*8 

178*4 

170*8 

186*5 

193*0 

199*9 

206*4 

218*8 

219*9 

1879 

226*1) 

283-M 

240-7 

247-7 

254*8 

961*7 

279 0 

2761 

283-4 

290*8 

161*1 

177*1 

194*3 

211*7 

228*3 

243*1 

254*0 

256*8 

250*8 


216*6 

249*6 

260*7 

276*8 

293*1 

3U*3 

32^-8 

846*2 

0-6 

9*8 

274'6 

276*1 

270*2 

277*4 

278*9 

280*7 

282*5 

284*6 

286*6 


288*0 

291*3 

293*6 

2/6 8 

298 8 

3t)0-6 

308-0 

805*3 

307*»l 

809-7 

168*7 

171*0 

181*4 

196*4 

208*6 

221*2 

232 7 

24tV8 

259*0 


271*8 

2S18 

296*9 

309-6 

821*8 

834*5 

34?*0 

850*4 

11*5 

28*5 

884*8 

883*7 

8J8*l 

882*5 

332*4 

332*3 

832*2 

832*7 

883*2 


333*7 

834*5 

335*4 

336*2 

837*4 

838*6 

380*8 

841*1 

342*4 

848*7 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Jh, 17 

Ja 27 

F 6 

F 16 

F 26 

Mr 7 

Mr 17 Mr 27 

An 6 

82*6 

81*5 

29*8 

20*6 

24*1 

22*8 

20*8 

20*7 

22*1 

1880 

24*2 

20*9 

80*3 

84*3 

88-0 

48*6 

48*6 

63*0 

59*2 

64*7 

172*7 

190*8 

206*4 

228*0 

236*0 

241*0 

288*0 

230*0 

28P2 


241*1 

256* 1 

271*9 

280*6 

307*6 

324*8 

839-6 

351-0 

851-6 

845*0 

800*0 

809*4 

809’2 

309*4 

809*9 

310*7 

811*8 

813*2 

814*8 


816*6 

318*6 

820*8 

328*. 

82 V 4 

827*7 

830 1 

838-5 

334*9 

887*4 

16»*2 

150*8 

163*6 

169*0 

167*5 

376*9 

186*4 

107*2 

208-2 


219*7 

3*11 -6 

248*4 

256- 1 

267*7 

279*9 

2919 

304-1 

316*4 

328*8 

848*6 

847*8 

847*1 

846*3 

845*9 

345*6 

345*2 

845*4 

345-7 


840*0 

346-7 

847-4 

348-1 

849-2 

850 3 

861 4 

852-7 

854*0 

855*8 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


Jti 6 

.Ta 16 

Ja 26 

F6 

F 15 

F25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

179*2 

186*0 

192*6 

199*4 

206*2 

213*2 

220*0 

227*1 

284-2 

1881 

241 4 

24S-9 

256-2 

268-5 

270 9 

278 6 

286-2 

298-8 

301-4 

809*2 

187*8 

204*0 

217*4 

224*9 

224*0 

216 3 

214*4 

221*5 

286*2 


2518 

268*5 

286-8 

^03 6 

318*8 

3302 

383-9 

828 3 

822-9 

3270 

850*4 

849*0 

847*8 

846*7 

840*() 

845*6 

845*6 

345*8 

346*5 


847*4 

84S-6 

860*1 

3518 

853*7 

855*8 

368 2 

0-3 

2*6 

4*8 

196*2 

208*6 

221*0 

288*8 

240*6 

267-H 

270*1 

282*4 

294*5 


806 .H 

317 8 

8294 

340 4 

851*2 

1-3 

10-6 

190 

26'4 

29*6 

8*4 

2*6 

1*8 

0*9 

0*8 

869*7 

859*2 

359*1 

869*0 


859 0 

850 5 

0-1 

06 

1*5 

2*4 

8*4 

4*6 

5-8 

7-1 

73*0 

76*9 

80*2 

82*6 

88*8 

840 

82*8 

80*3 

76*8 

1882 

73 2 

70*2 

67 9 

66*9 

67 4 

68*S 

71*3 

74-4 

78-2 

82*2 

198*3 

207*9 

209*6 

20*2*1 

198*2 

203*1 

215*4 

330*9 

247*9 


265*2 

282-6 

298 3 

310 6 

316 2 

812*5 

8t)5-9 

307-3 

818*3 

388*8 

31*2 

80*1 

28*9 

27*0 

26*2 

24*9 

28*7 

22*8 

2*2-2 


21*9 

21-0 

22-4 

23 1 

24*1 

25*5 

27-0 

28-8 

30-7 

32*8 

141*5 

163*6 

106*6 

178*0 

190*3 

202*8 

215*2 

227*8 

240*4 


252 9 

265 5 

278 8 

290 0 

303 5 

816 0 

828 6 

841 0 

858-1 

6*0 

18*5 

17*7 

10*9 

10*0 

15*8 

14*6 

13*8 

13*4 

18-1 


12*8 

13-0 

18 2 

18-5 

14 4 

16-2 

15 0 

17 0 

181 

19*8 

162*2 

109*0 

206*9 

212*9 

219*9 

227*1 

234*3 

241*6 

249*0 

1883 

266*5 

2i'A2 

271 7 

2:94 

287-2 

294-9 

302*8 

310 0 

818-7 

826 8 

194*1 

189*1 

182*9 

185*6 

196*3 

210*8 

227*1 

244*7 

281-8 


277*9 

291-2 

298-5 

296 8 

289 4 

288-5 

297 6 

311 r> 

328 6 

847*1 

67*7 

67*7 

67*4 

66*9 

66*0 

64*8 

03*5 

62*2 

60*8 


596 

58 5 

67 7 

57 2 

57-0 

67 2 

67 7 

58 6 

60-7 

61*0 

219*7 

228*0 

234*0 

239 3 

238*9 

235*6 

229*1 

2*24*2 

223*4 


225*5 

231 4 

288 8 

247 7 

257 8 

267-7 

278 7 

200 0 

301 8 

818*8 

88*0 

82 9 

32*8 

31*5 

80*0 

29*9 

28*9 

28*4 

27*8 


27 8 

27*2 

•27 2 

27*2 

27 7 

28 3 

28 9 

20 0 

30-9 

81*9 

0 9 
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N 8 

N 18 
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D 8 

D 18 

D 28 


Ja7 

Ja 17 

Ja 27 

F6 

P 16 

F26 

Mr 7 

Mr 17 

Mr 27 

ip 6 

94*8 

100*0 

104*8 

109*3 

118*1 

110*4 

119*0 

120*4 

121*1 

1884 

120-6 

118 6 

1156 

1118 

107-0 

1048 

102*4 

101 0 

102-4 

104*8 

167*8 

167*1 

176*8 

190*8 

200*7 

224*1 

241*2 

267*8 

271-7 


280*/< 

281*7 

274 2 

271-2 

277 6 

290 6 

306 8 

324-7 

348 8 

1*8 

98*8 

09*6 

100*3 

100*9 

101*1 

101*1 

100*5 

99*8 

98*8 


97*6 

96*1 

94-8 

98*5 

92-4 

01*5 

90*8 

90-5 

90*4 

90*9 

177*9 

19('*4 

202*8 

215*2 

227*9 

240*6 

253*0 

266*7 

278*2 


290*7 

803-1 

816-4 

327*7 

830*7 

861*0 

3*7 

16-6 

27*8 

88*8 

48*7 

48*1 

47*5 

47*0. 

46*2 

45*4 

445 

43*8 

43*1 


42*3 

42*0 

41*7 

41*4 

41*7 

42*0 

42*2 

43-() 

43*8 

44*7 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


Ja6 

Ja 16 

Ja 26 

F 5 

F15 

F25 

Mr 7 

Mr 17 Mr 27 

Ap 6 

2(.)fi'9 

212*8 

219*8 

220*9 

284*4 

241*8 

249*2 

256*8 

264*4 

1885 

272*2 

270*7 

287*7 

296*6 

303-4 

811*3 

319-1 

8-26*1 

884*9 

842*7 

167*i 

170 6 

180*6 

203*7 

221*1 

237*6 

252*8 

263*1 

266*0 


200*2 

254*7 

268*5 

270*1 

286-5 

802*8 

321-0 

889-1 

856-4 

11*0 

126*4 

127*1 

120*7 

130*0 

131*2 

132*0 

132*7 

188*0 

132*7 


132*4 

181*6 

180*7 

129*4 

128*2 

126*0 

126-6 

124-4 

128*4 

122*6 

128*2 

139*6 

160*6 

162*2 

173*9 

186-1 

198-1 

209*7 

i22*7 


285*0 

247*5 

269-9 

272*6 

28.V0 

207-6 

809-8 

822-4 

334-8 

847*2 

68*7 

63*4 

08*1 

08*5 

01*9 

61*2 

fJO-4 

69*6 

68*8 


57 9 

57*4 

56*8 

66*2 

56-2 

50*2 

66-2 

66-8 

57*4 

67*9 

110*8 

116*6 

122*1 

127*4 

182*5 

137*8 

141*7 

]‘45*3 

148*7 

1886 

161*0 

152-7 

153-2 

152-4 

150-0 

146-6 

143-0 

189-2 

186 2 

184*5 

165*8 

1H2*9 

200*4 

217*8 

232*7 

244*9 

250*2 

246-6 

289*4 


240*5 

250-5 

264-9 

281-4 

299-3 

317*4 

334-4 

349-7 

0-4 

2*5 

150*0 

1>20 

164*0 

165*9 

167*7 

159-2 

160*6 

101*7 

162*6 


163*1 

163-4 

163-8 

162-8 

1621 

161*2 

100-0 

168 7 

167-5 

156*1 

218*0 

224 ’9 

236*6 

248*1 

269*7 

270*8 

280*8 

290-t) 

299*6 


807 0 

312-0 

315-9 

316-8 

300*6 

303-1 

200*6 

300-2 

303 9 

310*0 

78*0 

77*9 

77*8 

77*8 

77*2 

76*6 

70*1 

75*2 

74*8 


73*5 

72*8 

75i-l 

71*3 

71-0 

70 7 

70*4 

70*8 

711 

71*4 

220*9 

228*0 

235**2 

242*5 

249*1 

257*6 

266*1 

272*9 

280*6 

1887 

28H3 

296-2 

304-1 

312-0 

319-7 

327-6 

336 5 

343-0 

350 8 

358*6 

178*9 

197*0 

218*1 

226*8 

234*1 

283*0 

225*8 

•223-1 

230*5 


245*6 

2JK)6 

278 2 

296*0 

313-3 

328*7 

340*1 

344*4 

338-9 

333*8 

173*4 

176*6 

177*8 

179*9 

182*0 

184*0 

185*9 

187*7 

189*2 


190-5 

1917 

192 6 

193 1 

103 4 

193-4 

102 0 

192 3 

191 3 

190*1 

160*4 

171*7 

184*1 

190*7 

209*8 

221*8 

234*8 

247*1 

259*8 


272 6 

286 0 

207-6 

310 2 

322 5 

335 2 

347 7 

0-0 

12-6 

24 1 

91*8 

92*0 

92*2 

92*4 

92*1 

91*8 

91*4 

90*6 

89*8 


89-1 

88 3 

87 6 

86 6 

861 

85 6 

85 0 

86 0 

85-0 

86-0 

0 0 

0 10 

0 29 

N 8 

N 18 

N 28 

D 8 

D IH 

D 28 


Ja7 

Ja 17 

Ja 27 

P6 

F 16 

F 26 

Mr 7 

Mr 17 Mr 27 

Ap 0 

12P9 

130S 

136*6 

142*8 

148*0 

158*6 

158*9 

103*8 

168*7 

1888 

173 2 

177 2 

180 9 

183 8 

186 0 

187 4 

187-3 

I86 0 

1H2-9 

179*0 

193*2 

207*6 

217*2 

218*4 

211*5 

207*1 

212*6 

224*7 

240*1 


257-3 

274 8 

292 2 

307 9 

320 5 

3264 

322 5 

316 0 

317 0 

32S*1 

196*9 

109*1 

201*8 

203*6 

206*7 

207*9 

210*1 

212*2 

214*1 


216-1 

217 9 

219 5 

221 0 

222 1 

223 0 

223 7 

2210 

224-1 

223*0 

147*7 

148*4 

16*2*4 

158*9 

167*4 

176*'; 

186*8 

197*5 

208-7 


2201 

232-0 

243 9 

266-U 

268 2 

280-5 

292-6 

304 7 

317 0 

329 4 

10.V] 

106*6 

106*0 

106*4 

100*4 

106*3 

106*2 

105*6 

105*0 


104 3 

103-5 

102*7 

101-8 

lol-i 

100 4 

00-7 

90 5 

90 2 

98*9 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


3a 6 

Ja 16 

Ja26 

F5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

238*3 

246*8 

252*5 

269*8 

267*8 

274*9 

282*4 

2Q0*1 

297*1 

1889 

305 6 

313 3 

321-0 

32S-7 

836 2 

344 0 

351-J 

358 9 

6 3 

13-7 

190*8 

208*3 

198*1 

192*1 

194*6 

205*1 

219*7 

286*4 

253*9 


271 2 

287 4 

300 8 

308 2 

306 7 

299-4 

208 7 

307-1 

331 6 

33H 6 

221*4 

2 >3*4 

226*5 

227*6 

220*9 

2321) 

284*3 

236*5 

2*18*8 


2M-0 

243-2 

245 3 

247 3 

249-1 

250 9 

262-3 

253-6 

254 6 

255*4 

196*7 

209*1 

221*5 

233*8 

246*9 

‘268’8 

270*5 

2S2*7 

294*8 


306 6 

318 0 

329 7 

340 4 

351 3 

1 <* 

10 3 

18 3 

24 5 

27*8 

117*6 

318*4 

119*1 

U9*8 

119*9 

120*1 

120 3 

119*0 

119*5 


1191 

1184 

117 7 

116*9 

1161 

116 3 

lU-4 

113 9 

113 5 

112*9 

187*6 

148*7 

140*8 

165*9 

161*9 

167*7 

173*7 

170*4 

185 2 

1890 

190 3 

196-2 

201*4 

206-6 

2110 

215 9 

2101 

223 9 

224 8 

229*1 

185*3 

177 0 

176 8 

I860 

199*7 

2160 

•283*3 

260 7 

267'2 


281*2 

290-»1 

291*0 

284*1 

279-9 

287*4 

300-3 

306*6 

384-6 

868*3 

2483 

249'8 

251*4 

2682 

255*2 

2578 

259*4 

‘^61'H 

264 0 


260-8 

268*6 

*271*1) 

273-2 

275-5 

277-7 

279 8 

281*7 

288-7 

21-6*2 

1421 

164 0 

166 2 

178'6 

190*0 

208 4 

215*8 

228*5 

241*0 


253 7 

206*3 

278*9 

291-5 

804 1 

316-7 

829*2 

341*7 

354*2 

6*6 

120 8 

1807 

181*6 

1826 

1330 

188*4 

183*8 

133*7 

183*6 


133-4 

132*7 

132*0 

131*4 

130-6 

129*8 

129-0 

128-3 

127-0 

127*0 

0 9 

0 10 

0.20 

N 8 

N 18 

N 28 

D S 

11 18 

D 28 


Ja7 

Ja 17 

Ja27 

F 6 

F 16 

F26 

Mr 8 

Mr 18 Mr 28 

Ap 7 

2B0‘7 

206*2 

2731 

2801 

287*2 

294*5 

80l‘H 

309*3 

»16‘5 

1891 

323-9 

831-3 

888*6 

346*0 

353*2 

0-8 

7*5 

14*5 

21*7 

28*4 

160*6 

106*0 

179*8 

196*6 

212 7 

230*1 

246*7 

26’ *6 

272 4 


275-3 

269-2 

264*1 

268*1 

270 5 

295-1 

812-6 

331-0 

349-2 

6*8 

279*0 

279*6 

280 8 

281 5 

282 0 

284*4 

286 2 

288*8 

290-4 


29i-0 

2949 

297*2 

299 5 

3019 

304 3 

306-7 

309-0 

311-3 

813*6 

819*0 

2360 

232*6 

285*8 

235*8 

2318 

225*1 

221*1 

220*9 


224 4 

230-6 

288 4 

247*5 

257-5 

267*9 

279-0 

290 3 

301 8 

818*6 

141*5 

142*6 

148*6 

144*6 

146*6 

1459 

146*5 

146*6 

1467 


U6'7 

146-3 

145*9 

146-5 

144 7 

143-9 

14^12 

142 4 

Ml 6. 

140*8 


liig* f* Phfll. TT. Phal, Hasted OhiL P?ati. Viba. Anur, Jy^ab, Mala. P. AkH. tf, A ah, Srav. Dan, SatHb. P. Hhn<i, T, Bhad, Kefatl* 
1S8*3 14f>*7 ieO‘0 178*8 1W7 2CKP0 218*8 228*7 240*0 263*3 2Gfl*7 280*0 203*8 306*7 320*0 883*8 340 7 860*0 
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•0 
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•0 
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IM 
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... Apis As 22 Mr 2 My 12 Uy 22 

Jo 1 Je ll 

Je 21 

J1 1 

J! 11 

Jl 21 Jl 81 

An 10 An 20 An 80 SO 

S 19 

B 29 

ia»l ll»ri 

... 82-1 

89*2 

46-1) 

52 7 

69-4 

66*2 

72-9 

79-S 

85 H 

924 

98'P 

106-4 

111*8 

USA 

im 

)80*9 

187*2 

148*6 

Hero. 

... 14-7 

27-4 

82 5 

28-8 

221 

25*6 

872 

680 

710 

89-7 

108-2 

1267 

140*9 

ISI'A 

158*6 

147*4 

142*6 

147*9 

ilnp. 

... 814-7 

816*7 

818-6 

820*2 

821*7 

322 9 

823 9 

324 6 

824*8 

8247 

•34-4 

8237 

828-6 

321-4 

820-1 

818*8 

8174 

816*2 

Tea, 

... 810-I> 

3318 

346-6 

855-6 

7*7 

19-6 

,31-7 

48*8 

65*9 

68*0 

80-3 

922 

104*0 

1W7 

129-0 

141*4 

168-8 

166*2 

Bat. 

... 140-B 

140*1 

139*7 

139 5 

139-7 

1899 

140-0 

140*7 

141-6 

1421 

113-2 

144*2 

1453 

146-5 

147*7 

149*0 

150*8 

161*6 

Bag. date 

... Apll Ap2l Myl My UMy21 My SI 

Je 10 J* 20 

Je 80 

J1 10 

Jl 20 Jl 80 

An 9 Aa 18 An 29 

B 8 

S 18 

B £8 

ISM Mara 

... 262 0 

209 0 

274-1 

278 4 

282 9 

2869 

2901 

£93*4 

294-8 

294-5 

294*0 

290-8 

287*3 

286*8 

284-7 

286*2 

286*7 

280*2 

More. 

... 131 

10*8 

87 

4*H 

15*3 

30*5 

484 

87*1 

80*0 

103-7 

119*9 

132-4 

1370 

132-6 

126*0 

128*7 

139*9 

164*7 

Jup. 

... 342*7 

845 0 

847 3 

349*0 

851-7 

86,3*7 

866 5 

887*2 

358-5 

359-7 

0*6 

ri 
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ri 

0*6 
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868*6 

867*8 
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... 44‘8 
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89 3 

94-0 

94*4 

91*9 

86-7 
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77 2 
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88-9 
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08*3 
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117*6 

Sat. 

„. 1641 
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1680 
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152-3 

162 3 
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182*7 

153 H 

163 7 
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156 4 

167-6 
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150*8 
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... 47-0 

53*3 
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72*7 
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86-5 
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117 3 
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180-2 

130*5 

142-8 

149*3 

166*7 

Merc. 
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844*8 

353-2 

7*9 

25 4 

44*0 
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81-4 

98 6 
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119-0 

115 8 
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183*8 

150-6 
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Jup. 
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Ten, 

... 364*6 

7*1 

19*0 

31*3 
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56-8 

68 6 

80*7 

929 
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117*6 

129 6 

1410 
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177*6 

189*8 

2OV0 
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... 167 4 

106 7 

166-0 
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164-8 
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164-7 
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166-2 

160*0 
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168*6 
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170*7 
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Beg date 
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J1 11 
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8 9 

S 10 

S 20 

im Mara 
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293 7 

8(}0’4 

307 4 

<*14-2 

320-9 

327 4 

338*9 

889 9 

345-9 

851*2 

356*0 

02 

8*8 

6*2 

7*4 

7-2 

5*6 

Mere. 

... 882 8 

3Jl.5*8 

2*7 

21*1 

40-2 

690 

76 3 

91*0 

lOJ-O 

99*2 

921 

904 

98-9 

118*6 

128*3 

146*8 

164*8 

181*9 

Jup. 

... 37-7 

89 8 

420 

44*4 

46*7 

49 I 

5! 5 

68*8 

66-1 

58 4 

60*7 
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68*2 
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71*6 

Veil, 

... 3143 

823 0 

.3328 

348-3 

353 0 

6-1 
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27-7 

39 2 

61-3 

030 

74*8 

86-8 

98*7 

110*9 

123 2 

185*6 

147*6 

Bat. 

. . 180*4 

179-0 

178*8 

1781 

177-0 

1771 

170-0 

176*6 

176 7 

170 7 

177 2 

177 7 

178 3 

170-2 

180*1 

1810 

182-2 

188*4 

Beg date 

... Ap 12 

‘\p2a My 2 My 12 My 22 

Je 1 

Je 11 

Je 21 

J1 1 

J1 11 

Jl 21 Jl 31 

An 10 An 20 Au 80 

S 0 

8 19 

B 29 

ms Mare 

... 61 7 

07 8 

73 7 

79 8 

869 

919 

98-2 

104-4 

110 5 

116*9 

122*9 

12 93 

1356 

142-0 

148*4 

154*7 

101-4 

107*8 

IMero. 

... 310i 

35Su 

17 3 

860 

64 0 

69-3 

79-8 

81 5 

74*8 

71*6 

78*8 

91*2 

107*7 

126-2 

148*6 

161*0 

177-1 
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Jup. 

... 05 8 

67-4 

09 2 
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75 2 

77-6 

79 7 

821 

84*4 

86-6 

89*0 

91*2 
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99*8 
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Veil. 

... 81 8 

43-1 

65 8 

06-7 

78*4 

893 
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122-1 

13*2 1 

141*4 

149-6 
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101-7 
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147*6 

Sat. 

... 1980 

102 2 
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190 6 
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1894 

188-7 
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189 0 
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Bug. date 
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1806 Mart 
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313 6 

821-1 
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18*7 

25 4 
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87 0 

43*4 
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31-4 

473 

59 2 
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09‘6 
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103 3 
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120 7 
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124-9 

127*1 

Ven. 

... 836 4 

348-6 

09 
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264 

87 7 

49-8 

62-2 

744 

80-H 
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135 6 

148*1 
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Sat. 
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2000 

199-6 

1997 

199-8 

200*0 

200-B 

201*8 

201*8 

202*7 

203*7 

38P7 Mars 

... 77 8 

830 

b8 4 

940 

99-7 

10.V3 

ill 2 

117-2 

123*0 

129-3 

135 4 

1415 

147 9 

154-2 

100*6 

107 2 

173*0 

180*2 

Merc. 

88 

25 3 

382 

445 

89-8 

33*5 

,f0-5 

477 

08-8 

81-3 

1000 

118*1 

186-0 

150-7 

101-8 

163*0 

167*3 

152*6 

Jup. 

... 120-8 

120-5 

120 5 

120 7 

127 4 

12H2 

129 4 

130 8 

13-2 4 

ISIl 

180-1 

1,S81 

140 2 

142 8 

144-4 

140*7 

148*0 

151*1 

Ten. 

25 8 

22 1 

15 4 

10-0 

8-8 

10 7 

15 8 

22-9 

31-3 

40-7 

50 8 

01-4 

72 0 

83 3 

94 9 

100*0 

118-5 

130*4 

Sat. 

... 2171 

210'4 

2157 

214-9 

2141 

218 3 

212 G 

2121 

2116 

211*0 

2109 

210*8 

2108 

211*2 

211*7 

212*2 

218-1 

214-0 

Bug. date 

Apl2 

Ap 22 Mr 2 My 12 My 22 

Je 1 Je 11 

Je 21 

J1 1 

Jl 11 

Jl 21 Jl 31 

An 10 An 20 

An 80 

8 0 

8 19 

B 29 

ISOB Mara 

... 323-8 

3316 

389 4 

847 0 

354 5 

2-1 

9-6 

16-9 

2i 1 

81-2 

3H-1 

44-9 

61-7 

58*2 

64-4 

70*6 

70-5 

823) 

Mete. 

... 167 

24 1 

217 

M7 

155 

26 8 

409 

687 

77 3 

96-7 

113-6 

129*8 

142*3 

147-0 

142-7 

186-8 

138*0 

149*0 

Jup. 

... 160-1 

159 0 

16rt2 

157-8 

156-9 

150 9 

157 0 

167-7 

168-1 

159*0 

160 9 

102 5 

164-3 

103-1 

108-1 

170-2 

172*3 

174-4 

Ven. 

... IH 6 

26 1 

384 

60 2 

02 7 

74-7 

86 8 

9S-7 

UO-6 

122*3 

181-0 

146-6 

157-0 

168*8 

179-8 

190-0 

200*3 

209-7 

Sat. 

... 228 7 

228-1 

227 6 

226 9 

2;^ei 

226-3 

224 6 

228-9 

228-2 

222*0 

222 8 

222 0 

221*8 

2220 

222*3 

222-6 

223*3 

224-0 

Maw 

... 96-9 

1004 

104-7 

109-6 

114 5 

1106 

125 2 

1806 

136 6 

142-4 

148*3 

164-0 

100*8 

1071 

173-5 

180*0 

186*9 

188-5 

More. 

4*1 

8660 

356-6 

40 

J8 0 

35 K 

613 

73 3 

91 0 

108-6 

121-8 

129*2 

120 5 

119 2 

119-9 

129-0 

148*6 

1008 

Jiip. 

... 194-2 

1919 

1917 

190 8 

1891 

188*1 

187-4 

187*0 

187-0 

187*3 

1877 

188*0 

1890 

190*9 

192*4 

194*2 

190*1 

198*1 

Ven. 

... 820 3 

83i-i 

844-2 

356-2 

HI 

202 

82-2 

44-4 

56-0 

68*0 

80-9 

92-8 

105*2 

117-3 

120-8 

142-0 

1640 

108*8 

Sat. 

.. 2401 

2397 

2898 

388-7 

238 0 

2873 

236-6 

235 8 

286 1 

234*8 

233-8 

233-4 

233*0 

233-0 

238-1 

2381 

238*7 

284*8 

1900 Mara 

840-6 

348 5 

360-0 

3 7 

11-3 

18 6 

269 

882 

4*0 5 

47-5 

64-2 

61 1 

67-7 

74-4 

80*8 

87-0 

98-8 

99-8 

Miro. 

... 336 2 

3120 

.850 1 

18 0 

81-6 

50 7 

09 t 

86-8 

101*2 

110 8 

110-3 

102 9 

100*9 

108-7 

122-6 

138 9 

150*6 

174*8 

J’P. 

... 227*9 

227*2 

220-2 

2251 

223 8 

222-4 

221-1 

2199 

219-0 

216*2 

217-7 

217*0 

217*9 

2184 

210*8 

220 4 

221*8 

223*8 

Ven. 

... 447 

661 

05-1 

74 3 

82 5 

8^6 

92 2 

926 

866 

82*8 

767 

74-9 

77-0 

82*0 

89-4 

97-7 

107*5 

117*6 

Sat. 

... 251-1 

2608 

2506 

2503 

249 7 

249 1 

2484 

2477 

246-9 

240-2 

246*6 

244-9 

246-2 

244-1 

244*0 

248-0 

2443 

244*8 

1901 Mara 

... 1210 

122 0 

1253 

128-4 

1.^2-1 

186-3 

141-1 

14H-1 

161 6 

157*1 

1630 

168-8 

176-1 

181*2 

187*8 

1P4-3 

20M 

208-0 

Merc. 

... 8.31.-0 

350-5 

8-6 

27-4 

481 

04 3 

79'8 

900 

02-5 

86*8 

82 1 

88 0 

101-2 

117*5 

135-0 

153*1 

170*8 

180*7 

Jup. 

... 260 0 

20H 3 

26u4 

200-1 

269 5 

258-6 

267-4 

256 2 

254 9 

263*5 

£52 3 

261*0 

250*4 

249*8 

248*7 

240-9 

260.3 

2611 

Ven. 

... 355 2 

7-6 

200 

82 3 

442 

56-9 

69*2 

818 

93.5 

106*7 

llHl 

1.30-0 

142*3 

164*8 

100*8 

178*2 

190*3 

203*2 

Bat. 

... i6.i’2 

2621 

262 1 

262 0 

2814 

260-8 

260-2 

259-4 

258‘6 

267-0 

257-2 

266-0 

266-9 

266-7 

255-4 

266*0 

256*1 

256*4 

Eng. Hate 

... Ap 13 Ap 28 My 3 My 13 My 23 

Je 2 Je n 

Je 22 

J1 2 

.11 12 

31 22 An 1 

An 11 

Au 21 

An 81 

S 10 B 20 

8 80 

1902 Mart 

, . 8:,6-0 

4-0 

11*7 

19-0 

20 4 

33-7 

40*9 

47-9 

64-9 

81-7 

68-7 

75 4 

82-0 

88 5 

940 

101*2 

107-4 

118*5 

Merc. 

... 846*0 

4-6 

23*5 

417 

57 9 

70-2 

74-2 

08-0 

63 2 

684 

79-e 

P5*e 

1180 

181-5 

149*4 

160-0 

180*2 

185*8 

Jnp. 

.. £89-9 

291-4 

292-5 

293-5 

2941 

294-2 

£94-2 

293 7 

298-0 

2H2‘0 

200-7 

289-3 

887*9 

286*7 

285*0 

284*6 

284*0 

238*6 

Ven. 

... 318-6 

8*112-0 

888D 

843-0 

853 9 

6-1 

104 

283 

89*6 

61-8 

68-8 

76*8 

H7-8 

998 

111*4 

123-5 

1861 

148*0 

Sat. 

... 273-0 *^78-1 

278-8 

278-3 

2781 

272-7 

272-8 

271-6 

270-7 

870*0 

869-8 

868*6 

807*8 

267*4 

206*0 

266*8 

260*8 

206 8 

Jtoibi Vrith. Mitb. Kat. Sim. Kan. 

Tel, 

Vrieb. Bhim. 

Malt. 

Sum. 

Min. , 

Attn, 

Bbar. 

Krit. 

Hobi. 

Mrig. 

Ardh. 

Banar. Pnah. 

Ailsi. 

10 60 

90 120 ISO 

180 

210 

210 

270 

800 

S8Q 

860 

18*8 

267 

40-S 

6S-8 

66*7 

80*0 

98-8 

106-8 

120*0 



TABLE V-B«— GKOCENTRIO PLACES OF PLANETS 


421 




Mm, AJD. 1637-A.l). 1999 i Mercury, A.B. 1695-AX). 1999} Jupiter, AD. 1656-A.D. 1999 ; 
iAturu, A.D. 1617-AD. 1999-<;onf. 


180 

190 

200 

210 

880 

830 

840 

860 

860 


870 

880 

890 

300 

810 

880 

830 

340 

380 

860 

0 9 

0 10 

0 29 

N 8 

K 18 

N 28 

1) 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 16 

F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

149*9 

166 2 

162 3 

108*9 

174*9 

181*8 

187*5 

108*7 

199 9 

1808 

206*1 

212 4 

218 7 

224 8 

23C*9 

237 0 

218 2 

248*9 

254 8 

260*6 

1608 

176 2 

192*2 

209*7 

226*6 

242 0 

254*2 

259 8 

265*4 


248*6 

249 9 

269*7 

274 2 

291*2 

8091 

827 4 

844 6 

859 9 

108 

815*2 

814*5 

814*8 

314*1 

814 5 

815*2 

316*9 

817*4 

818*9 


820 7 

322 0 

824 7 

326 9 

329 1 

3314 

338 9 

836 3 

388*7 

844*1 

178*7 

101*2 

203*0 

216*2 

228*7 

211*8 

268*8 

206 6 

279*0 


291*3 

803 9 

8162 

828 8 

840*7 

352*7 

4.S 

10 2 

27*9 

83*8 

1628 

163*9 

166-8 

1661 

156*9 

167*7 

168*5 

168-8 

169*2 


150 6 

169 3 

1691 

158*9 

158 2 

167*6 

156 9 

166*1 

155*8 

154*4 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


.la 6 

Jnl6 

Ja 26 

F 5 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 0 

2P30 

297*4 

802*8 

807 5 

813*1 

8101 

825*8 

881*6 

837*9 

1893 

844 3 

860*9 

357 5 

4-0 

10*6 

17 2 

23 7 

80 5 

36*8 

438 

1712 

188*7 

206*4 

228 3 

285 6 

242*9 

241*8 

234 2 

232 8 


2400 

253 8 

270 1 

287 7 

805 6 

823*1 

388 7 

8f,0-6 

354 7 

349*8 

3661 

354*7 

363*4 

852*2 

851*3 

860 8 

360 6 

850*7 

851*2 


862*0 

858 1 

354 4 

356-1 

867*0 

3.“>9 9 

20 

4*3 

0*6 

8*9 

128 6 

139*9 

150 9 

162-7 

174‘0 

180*6 

198 8 

211*2 

223 2 


286*8 

248 8 

260 7 

275 3 

286 8 

298 5 

810 6 

325 2 

385'6 

847*2 

163 6 

164*7 

165 9 

167 0 

168 0 

169 0 

170*0 

170 6 

171*0 


171*5 

171 5 

171*6 

1716 

171 1 

170 6 

170*1 

169 3 

168 6 

167*8 

1621 

168 6 

1751 

181*4 

1881 

194 6 

2012 

207*7 

214 4 

1894 

221*0 

227-8 

284-6 

3414 

248*2 

255*1 

202 0 

269 0 

275 9 

383-0 

185*8 

202*4 

210'5 

226*1 

227*4 

220*6 

216 8 

2217 

283 7 


249*3 

266 5 

284 7 

301*7 

317*7 

830-8 

386 4 

333 a 

3*^6 6 

827*6 

86*6 

86*7 

84 6 

83 2 

81*8 

30 3 

29 2 

28*2 

27*4 


269 

26 8 

271 

27 6 

28*6 

29 7 

81 1 

32*8 

31*5 

36*6 

2184 

226 6 

237 0 

248*4 

269 7 

270 6 

280 7 

290 5 

2991 


306*0 

311*4 

313 0 

8111 

804*7 

299*7 

!e99*6 

298 2 

303*2 

809*3 

1742 

176 4 

176 b 

177 9 

178 9 

179 0 

181*0 

1817 

182 4 


183 2 

188 4 

183*6 

ltr3 7 

188 4 

188*1 

182 8 

1821 

M*4 

180*8 

0 9 

0 10 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

F 16 

F 26 

Mr K 

Mr 18 

Mr 28 

Ap 7 

8*6 

0*8 

868 4 

867*5 

357 4 

368*5 

08 

3*2 

66 

1895 

10*5 

14*7 

19 7 

249 

80*1 

35 4 

411 

46*9 

62 7 

68*6 

197*1 

208*6 

212 8 

207*6 

201*1 

2038 

214*1 

228 8 

246*6 


263 3 

280 5 

296*9 

3108 

318 3 

316 9 

807 6 

808 4 

317 5 

881*4 

72*3 

72 4 

72 4 

71*9 

71*2 

70*1 

68*8 

67-4 

06 2 


64 9 

64*7 

62 7 

62*1 

61*8 

01*8 

62 2 

62*8 

68*8 

66 0 

1699 

172 4 

184*8 

197 3 

209 9 

222*3 

285*1 

247*7 

260 8 


272*9 

286*6 

£90 4 

310*S 

328 8 

8360 

348 4 

0*8 

130 

24*6 

184*6 

1858 

187'0 

188 2 

189*3 

190 4 

191*6 

192*3 

193*1 


104*0 

194*5 

195*0 

195 4 

195*2 

1951 

195 0 

194-4 

193*8 

198*8 

0 0 

0 19 

0 29 

N 8 

N 18 

N 28 

1) 8 

D 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F 6 

P 16 

P 26 

Mr 7 

Mr 17 Mr 27 

Ap 0 

1742 

180*9 

187*7 

194 4 

201*1 

207 9 

2147 

221*0 

228 6 

1896 

285 7 

242 9 

260 0 

267*4 

204*7 

271 9 

279 0 

286 9 

294 6 

302*0 

196 2 

193*6 

186*1 

180 3 

195*1 

208*9 

226*2 

242*4 

200 0 


276*4 

2906 

299'9 

800*9 

299 8 

299 5 

296 9 

809 

326 6 

844 7 

102 4 

103 6 

104*6 

10.) 2 

105*6 

106 6 

105*8 

104 6 

103 7 


102 6 

1012 

99*9 

98*5 

97 4 

96 3 

95 4 

951 

94*8 

95*1 

146*0 

146*7 

161*6 

168*4 

166*0 

176 6 

186*6 

197 8 

209*1 


220 4 

282*5 

244 3 

256 4 

268 6 

280 0 

293 1 

805 3 

317*6 

8801 

1948 

196 0 

197*2 

198 8 

199*5 

200 5 

201*8 

202*6 

208*7 


204*6 

206 2 

206 8 

206 4 

206*6 

206 7 

206 8 

206 3 

20.V9 

205*4 

0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

D 17 

D 27 


Ja 6 

Ja 16 

Ja 20 

F 6 

F 15 

F 26 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

61*1 

68*8 

65*4 

86-0 

65 2 

62 9 

60 2 

£6*9 

68*9 

1897 

617 

506 

511 

62*5 

64*9 

57*9 

616 

66 7 

70*8 

79*2 

171*8 

108*8 

176*9 

180*0 

204*9 

226 9 

239 2 

266*1 

270*0 


281*5 

287*9 

279*0 

273*6 

277*0 

289 3 

804 8 

822*7 

841*0 

350*3 

129*0 

130*7 

182 4 

138*8 

1831 

136 0 

1867 

187*1 

137*1 


130*9 

1363 

185*3 

184*2 

132 9 

1816 

180*2 

129*0 

127*9 

127*1 

197*4 

209 8 

223 2 

234*6 

240 6 

269 0 

271*2 

283 2 

295*7 


307*6 

318-6 

830*0 

.340*8 

851 2 

1*1 

10 0 

17*5 

281 

258 

2047 

205*9 

207 1 

2082 

209 4 

210*6 

211*7 

212 8 

213 9 


214*9 

215*6 

216*8 

2171 

217 4 

217*6 

218*0 

217 0 

217*6 

217*4 

186*9 

198*7 

200*6 

207*4 

214*4 

221*6 

228 7 

236*0 

248*2 

1898 

260*7 

267*9 

265*6 

273 2 

280 8 

288*6 

206*8 

8041 

811*9 

819*7 

167*6 

169*2 

184*6 

205*5 

218*8 

236*9 

251 1 

263 3 

269 7 


264*9 

257’8 

259*8 

269 7 

2K3 7 

800-8 

818 9 

887 3 

.354*8 

10*8 

168*2 

165 3 

157*4 

169-4 

1611 

162 8 

16i2 

165*4 

1664 


1670 

1674 

11:7 6 

167*3 

1666 

165*7 

164 7 

163-4 

162 1 

160*8 

142*4 

154*6 

160 7 

179*2 

101*0 

204*0 

210*6 

227 0 

241*7 


264*4 

267 0 

279 6 

2921 

304*7 

817*3 

829 9 

3128 

354*7 

7*2 

2148 

216*9 

217*J 

2181 

219*4 

220*7 

221 9 

228*0 

224*1 


225*1 

2260 

226-8 

227 7 

2231 

228 5 

228*8 

228 8 

228*7 

228*7 


0 9 0 19 0 39 N 8 N 18 N 28 D 8 D 18 D 28 Ja 7 Ja 17 J» 27 B’ 6 F 16 F 26 Mr 8 Mr IH Mr 28 Ap 7 

87*2 92 0 96-6 300 3 ]03'6 1060 107*6 107*8 106*9 1899 104 3 100*9 97 2 93*6 90*7 893 89*0 POO 92*1 94*9 

384*1 180 7 19«*1 2164 281*8 244*5 252*1 2609 242*8 241 5 249*7 283 0 279*8 297*0 315 2 332 8 848 8 1*0 6*6 

176*8 178*9 1810 188*2 185*3 1874 1898 191*0 192 7 1942 195 3 198*4 197*0 197*6 197 6 197*3 1968 196 8 104*8 

2186 2269 2318 288*7 232*8 237*8 221*6 2186 2190 228*3 230*0 238*4 247*7 257*7 268 8 279 6 290*8 3024 3140 

224*7 225 7 226*7 227*8 229 0 230*2 2813 232 4 283 6 2347 285 7 236 7 237 7 288 3 288*9 239*6 239*7 239 9 240*0 


200*4 207 8 314*2 221*5 228 0 286*9 243*8 260*7 258 3 190 0 265*9 273*7 281*4 269*1 297*0 304*8 312*8 320 S 828*5 886*5 

177*6 196*0 211*6 225 6 236*2 286 8 229‘3 2261 280*4 248 0 268 8 276 1 293 9 8113 827 4 840*4 847 0 348*7 3367 

200*2 202*4 204*5 2067 208*9 211 2 218*8 216*6 217*6 219 6 221 3 223*1 224*6 225*0 226 9 2277 228 1 228 8 228*2 

178*8 191*8 204*2 2l6*8 229*3 241*9 264 6 267*0 279 7 292 1 804*6 816*6 328*9 841*1 863*1 4*7 16*6 281 89*2 

284*9 286*8 236*7 237*6 238*9 239 8 241*0 242 2 243*4 244*6 246 6 246*6 2477 248*6 249 3 260 1 250*4 250 6 261*2 


106*1 UO’6 1158 120*8 125*6 129*9 183*6 186*7 1891 2^901 1406 14M 1897 137 3 3340 130*4 126*6 123*6 121*5 1213 

191*4 206*4 217*6 2214 216*1 210*0 212*6 228 3 288*8 266*0 2727 290*0 806 6 3202 3281 327*7 819*8 818*8 327 2 

226*1 227 0 229*0 281 1 288*4 286 6 237*9 240*1 242 4 244*6 246*8 248 9 260 9 262 9 254*7 256*8 267 7 258 8 259*6 

126*4 189*9 151*8 1631 174*1 187*1 199*8 211*6 2287 285*9 248*8 261*1 278 7 286*2 298*8 811*2 323 0 886*2 848*6 

245*1 246*0 246*8 247*6 248*7 249*7 250*8 252*0 268*2 254*3 265*4 266*6 257*7 258‘G 269*5 260*4 260*9 2614 262*0 


214*6 221*9 228*9 286 8 243 7 261 1 268*8 266*4 274*0 190 2 281*9 289*6 297*7 806 5 318*3 321*2 mi 387 0 344*6 862*3 

199*3 206*6 20*<J*6 195*2 196 1 204 3 218*0 284 2 261*7 260*8 286*9 800*3 809 7 310 6 804 0 800*2 807 1 820*0 8J16*6 

2622 268*5 266*2 266*9 268*9 260*9 268 0 265*3 267*5 269 9 272 1 274*4 276*8 279 1 281*4 283*5 2H5 5 287 4 289*2 

214*0 226*0 237*4 248*8 269*9 270*7 280*5 29(^‘d 298*6 806*0 809*7 810*8 807*8 8010 296 0 296 5 297 0 801*6 808*6 

266*5 266*2 256*9 267*6 268*6 269*7 260 7 261*8 263*0 264 1 266 8 260 5 267*7 268*7 209*6 270*7 271*8 272*1 2727 

0 10 0 20 0 80 N 9 N 19 N 29 D 9 B 19 D 29 Ja 8 Ja 18 Ja 28 F 7 F 17 F 27 Mr 9 Mr 19 Mr 29 Ap 8 

119*6 126 6 131*2 186*9 142*3 U7*5 152*6 167*2 161*4 1903 166*4 1687 171*1 172 9 178*8 172*7 170*4 1671 163 8 169 6 

188*4 181*0 178*4 1861 197*6 218*8 21^0*4 348 4 265*2 280*4 291*4 394*4 288*5 287*2 287*0 298*7 814*7 832*2 850*9 

2^a6 284*0 2647 266*6 287*0 288^4 290 2 392*0 294 1 296*3 298*5 800 9 803 2 806 6 808 0 310*8 312*7 316*0 317*4 

100*« 178*0 186-4 197*8 210*6 228*1 235*6 218*4 280*8 273*6 280*0 298*9 811*8 823*9 830 6 348*9 1*3 13*5 26*2 

266*8 260*8 267*4 267*9 268*9 269 7 270*7 271*0 278*0 274 1 276*8 270*6 2777 278 8 279*8 281*0 281*8 282 7 288*6 

Mag. P. Fhal. U. PhaL Hasta. Gbil. Srati. Yiia. Arur. Jjreib. Mala. P. Aih. U, Aih. Bra?. Dan. 8atab. P. Bhad, U. Bbad. EoYiti. 
188*8 146*7 160*0 178*8 166*7 200*0 218*8 226*7 240*0 268*8 266*7 280*0 298*8 306 7 820*0 383*8 846*7 860 0 

95 
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TABLE V-B.— GEOCKNTBIC rLAOKS OP PLANETS 


TABIil 


Oeooentrio Flacei of Kut, Heronry, Jupiter, Tenni and Saturn fbr every tenth day of onrreat oyela. 

Venue, A.S. 17e5>A.D. XB99 


Da/ of 1.8. Y 

. 0 10 20 : 

90 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

IfO 

150 

160 

170 

Eng. date 

. Ap Id Ap 23 

Uir 3 Uy 18 My 23 

Je2 

Je 12 

Je 22 

Jl 2 

Jl 12 

Jl 22 

An 1 

An 11 in 21 

An 81 

S 10 

8 20 

S 80 

1908 Man 

.. 158-0 

165-6 

154 6 

166*1 

150*2 

158-7 

161*9 

165-8 

170-1 

178 0 

180 3 

IBS 7 

191*6 

197*9 

204-0 

210 5 

217*8 

224*2 

Mere. 

0 9 

19-2 

35*6 

48 7 

647 

51*1 

440 

47-1 

58-2 

78 6 

91*2 

100*8 

128*0 

145*2 

160*6 

170-9 

178 2 

1667 

Jup. 

.. 818 5 

820 5 

822 5 

324 4 

825-9 

327*3 

dj84 

3292 

3296 

829-8 

829-6 

32 *0 

328 2 

327-1 

32.5 8 

324*6 

3280 

821*7 

Ven. 

.. 3I‘8 

44-0 

65*7 

67-4 

79-1 

90-5 

1013 

112-1 

122 8 

1321 

1413 

149-8 

156 5 

158-7 

169*4 

156-6 

U9-0 

144*8 

Sat. 

.. 283-8 

2841 

284*5 

2848 

2847 

284-4 

284 2 

288-6 

283 0 

282*4 

281*6 

280-8 

*280 1 

279*4 

278*8 

278-1 

277-9 

277*8 

Eng. d»te 

Ap 12 Ap 22 

My 2 My 12 My 22 

Jel 

Jell 

Jo 21 

Jl 1 

Jill 

Jl2l 

J181 

An 10 An 20 Au 80 

8 9 

8 19 

S 29 

1^04 Mars 

... 117 

19-6 

211-3 

33 6 

40-7 

47 8 

548 

615 

68 4 

75 1 

81 7 

88 5 

949 

101*5 

107 8 

114-1 

120*6 

1267 

Hero. 

... 13-6 

27 4 

34 8 

88 2 

25‘9 

26-4 

30-1 

61*3 

68 9 

87*8 

105*9 

124*0 

UOO 

152 0 

156*6 

162*2 

145-7 

147*9 

Jup. 

.. 3t6 4 

348 8 

851*1 

8584 

365*5 

837 7 

859 7 

i 4 

29 

4*2 

52 

0-0 

6 2 

6-3 

5-9 

6*3 

4-3 

30 

Ven. 

.. 837*0 

849 3 

14 

188 

20-0 

83 3 

60 0 

62-8 

700 

874 

99 5 

Ul*8 

126*0 

136 2 

148 7 

160-8 

173 8 

185*7 

8at. , 

... 294 6 

295-2 

295*9 

296-4 

296 3 

296 5 

2966 

296 0 

295 5 

295 0 

294 2 

293 4 

292-6 

291*9 

291*3 

290-6 

290 2 

289 8 

1906 Mars 

... 2113 

209-5 

206 9 

203-6 

200 4 

193-2 

197*2 

197-8 

1991 

202 0 

205-2 

209 3 

2141 

219*2 

225 0 

280 8 

237*2 

248*8 

Hero. 

... 14*6 

15-1 

79 

61 

14-8 

280 

40*1 

64 7 

83 6 

101-9 

1186 

132*1 

1.391 

138 7 

130-6 

129 8 

189-1 

162 8 

Jop. 

... 18 7 

16 0 

184 

20-3 

23 3 

26-7 

28 0 

30 2 

32 4 

34 2 

36 3 

37 9 

394 

405 

41-4 

42 2 

42 5 

423 

Von. 

... 22*6 

18-3 

11-8 

72 

0-1 

92 

16 0 

22 1 

31-.H 

408 

50-9 

616 

72 6 

84*2 

96 1 

lu7-3 

118 9 

131-3 

Sat 

. 805'6 

306-8 

307*0 

807 8 

8U8 0 

308-3 

308*6 

308-2 

307*9 

807-6 

807 0 

306 4 

805 6 

304 8 

3040 

8032 

802 7 

302-2 

Eng date 

... Apl.3 

Ap 23 

My 8 My 18 My 23 

Je2 

Jel2 

Je 22 

Ji 2 

Jl 12 

Jl 22 

All 1 

Au 11 An 21 

All 31 

B 10 

8 20 

8 30 

1906 Mara 

... 26 6 

38 6 

40 4 

47 5 

54*2 

61 0 

67 8 

745 

810 

87 7 

94 4 

100 7 

107 2 

113 7 

120*0 

126 5 

mi 

139 9 

Merc. 

... 3505 

346 0 

353-3 

6 3 

23 3 

418 

60 8 

79-5 

90-9 

111 8 

120-9 

120 4 

113 2 

1110 

119 0 

182-1 

148-6 

166*9 

Jup. 

... 41 6 

43-8 

45*1 

48 2 

.50 5 

52 9 

55 2 

57 6 

69 9 

02*2 

04 5 

66 5 

68-5 

70 2 

71-9 

78 6 

75 0 

76 0 

Von. 

... 144 

26-7 

39-0 

51-3 

63-4 

75 4 

87-4 

99-2 

lll-O 

132 8 

18(5 

U62 

1677 

168*6 

179 6 

190 3 

200 3 

209-5 

Sat 

... 816-6 

817 6 

818 4 

319 3 

3198 

320 3 

820 8 

820-7 

3206 

320-6 

820 0 

819 5 

318 9 

3181 

317 3 

316*5 

815 8 

3161 

1907 Mare 

.. 252*2 

256 8 

260-2 

203 3 

265 5 

266-8 

2671 

2660 

264 4 

2616 

253 9 

267*8 

250 9 

2,57*9 

2601 

263 2 

287 4 

272-1 

Hero 

... 832 7 

3148 

09 

19-1 

87 9 

569 

74*7 

902 

lOM 

103-2 

967 

92-7 

98 5 

111*2 

127 8 

144 7 

162-6 

180*2 

.1 lip. 

... 69 7 

71-2 

72 8 

74 7 

76*7 

78-8 

81*0 

88-2 

86*6 

87 9 

90-1 

92-5 

947 

97*0 

99 0 

1010 

102 8 

104*6 

Ven. 

... 820-6 

S32‘0 

344*7 

850 7 

86 

20 7 

32*8 

45-0 

67 0 

69-2 

812 

93 1 

105 7 

117*8 

180*1 

U25 

1547 

167*3^ 

Bat 

... 827 7 

328 8 

829*0 

880*9 

881-6 

332*2 

.332-9 

333 1 

883 3 

833 5 

83:m 

332-8 

332-4 

831-7 

831-9 

830 2 

829 4 

328-6 

Eng. date 

... Ap 12 Ap 22 

My 2 My 12 My 22 

Jol 

Jell 

Je21 

Jl 1 

J! U 

Jl 21 

.T1 81 

Au 10 An 20 An 30 

S9 

8 19 

B 29 

1908 Mara 

... 4l‘l 

47 7 

54*8 

60 9 

67 6 

74*1 

80 6 

87*1 

93 5 

9914 

100 3 

112-7 

119 2 

125 6 

1319 

138-8 

144-7 

161*0 

Hero. 

... 888*0 

366*2 

14 9 

34 0 

52 2 

63 5 

80-5 

851 

79 8 

741 

73 5 

901 

105 7 

123 2 

1418 

169 3 

1758 

189*6 

Jap. 

99 6 

1001 

101*0 

102 0 

103 4 

101-9 

1068 

108 8 

1107 

1128 

1150 

117 2 

119-4 

121*6 

128 8 

1261 

128-2 

130*8 

Van. 

... 450 

5.5 6 

64 9 

740 

813 

87*7 

894 

89 8 

851 

78 7 

73 7 

72 7 

75 8 

81-6 

891 

97-9 

io;*7 

1182 

Bat. 

... 838*9 

3401 

341*3 

842*5 

313 4 

344 2 

345 2 

8(5 7 

846 2 

846 6 

3464 

346 3 

846*2 

845*6 

346 0 

344 4 

843-6 

8428 

1909 Mars 

... 278-2 

284-9 

2912 

297 6 

303 9 

809*8 

31.5-5 

826 6 

326 2 

830*7 

334 7 

837-5 

839*3 

389-7 

838 9 

836 7 

884*1 

832*0 

More. 

... 352 2 

11*2 

29-4 

46*4 

59*8 

65 8 

62 3 

65 6 

68-0 

6-13 

84 0 

101*2 

119 6 

137-7 

166*0 

170 0 

180*6 

382*4 

Jap. 

... 131*4 

1809 

130 9 

1808 

131*3 

1821 

1332 

134-5 

186 0 

187*6 

1.39 4 

1414 

143-4 

143 5 

147 6 

149*8 

1620 

154-2 

Ven. 

... 356 7 

88 

20 5 

328 

451 

67*4 

09 7 

818 

94-0 

106 2 

1186 

l.SO-5 

142 8 

154*8 

166*7 

1787 

190-8 

202 6 

Sat 

... 350 0 

351-9 

353-2 

8544 

855-5 

366 6 

857-6 

858 3 

359 0 

859 7 

369-8 

00 

0-1 

359 7 

359 3 

358 8 

368-0 

357*2 

Eng. date 

... Ap 13 Ap 23 

My 8 My 13 My 23 

Je2 

Je 12 

Je23 

Jl 2 

.T1 12 

Jl 22 

An 1 

Au 11 Au21 

All 31 

SIO 

S20 

B80 

1910 Mara 

... 66-0 

62 0 

68 4 

74 4 

80 5 

87 0 

93 3 

99 4 

D»6*7 

1120 

118 ( 

124 6 

1,80*1) 

137 3 

1436 

149-9 

1664 

163 0 

Hero 

0 9 

240 


400 

14 3 

,37-0 

87 0 

46-9 

61*7 

79*1 

97*0 

115 9 

13,3*9 

149 7 

161-7 

166 4 

161*7 

155*2 

Jup. 

... 104*8 

163 7 

162*5 

1016 

161 1 

101*0 

1611 

1618 

162 3 

160*4 

164-0 

166*1 

107-1 

169*7 

1716 

1V87 

176*7 

1779 

Ven. 

... 813 6 

822*9 

833 1 

343-8 

3516 

5d 

J7‘3 

28-9 

404 

52-4 

6 4 6 

75 9 

h7*9 

100*0 

1122 

124 4 

136-8 

148*7 

Bat. 

2-4 

37 

5-0 

63 

7*5 

8*7 

9-9 

108 

11*7 

12*6 

130 

13-4 

13 9 

13*8 

18*6 

13 4 

12 8 

12*2 

1911 Mars 

... 398 6 

300*0 

813*4 

326-0 

m2 

386*8 

342 7 

349 6 

856-5 

8-2 

95 

15'9 

216 

27*2 

82 2 

86 4 

40*8 

43-1 

Merc, 

... 16 5 

26 0 

261 

19 2 

17 0 

251 

89*5 

50 6 

75-0 

93 7 

1119 

128 5 

14*2 2 

148 9 

147 0 

189 4 

1358 

147*9 

Jnp. 

... 198*8 

197*6 

197 0 

194 9 

193-8 

192-8 

191-9 

1014 

1914 

1914 

1917 

192 6 

198-5 

M9 

190*8 

19«0 

199*7 

201*7 

Ven. 

.. 82*4 

44-4 

66 3 

67*8 

79*6 

90-9 

101-6 

112 3 

122 6 

182 1 

140-9 

148 5 

]64*.3 

1572 

156-6 

1518 

146*7 

140 8 

Sat, 

14-4 

14 9 

17-0 

18-4 

18*8 

21*0 

223 

234 

*24-5 

25 0 

26-2 

27 0 

27*d 

27-8 

279 

28*0 

27-0 

27*2 

Eng. dat« 

... Apl2 

Ap 22 

My 2 Mvl2 Mr 22 

Jel 

Jell 

Je2l 

Ji 1 

.11 U 

.1121 

Ji3l 

An 10 An 20 

An 30 

S9 

819 

S 29 

1912 Mars 

.. 71-2 

76 9 

S2*5 

88 3 

94*1 

100*0 

100-0 

112-0 

118 2 

124-2 

13-4 

186-8 

143 0 

1494 

15&*7 

10-i*2 

168-8 

175*3 

Mwo 

... 8 0 

17 

85"*6 

4-0 

16*9 

83 8 

5M 

71-1 

8 *-9 

107-1 

1216 

130-9 

130 7 

123*7 

121-3 

1280 

1418 

168*0 

Jap 

... 232 4 

231*0 

239 6 

2299 

22-1-6 

2273 

2239 

224*8 

223 7 

222 9 

22i-2 

222*0 

22 <0 

222-4 

223-3 

224 4 

225-4 

226*8 

Ven, 

. . 337 6 

3498 

2*1 

148 

21*5 

378 

61*1 

633 

75-5 

87-9 

lOO-O 

112-8 

126*3 

186-9 

149-2 

161*8 

1738 

186*2 

Sat. 

... 26-8 

281 

29 4 

30-8 

82 0 

33-4 

84 8 

8'5*0 

37-2 

38*6 

89-4 

40-2 

41*1 

41-5 

41*9 

42*4 

42*2 

421 

1913 Mars 

... 817*0 

824*6 

833*6 

839*8 

347 7 

355-1 

27 

9*9 

17-2 

218 

31 8 

888 

46-6 

61*0 

57*1 

68*1 

68-7 

73*8 

Mere. 

... 3,39 0 

848-2 

355 8 

114 

29 4 

48-4 

67-4 

86-0 

1006 

111 8 

113-8 

107-2 

103 4 

108-8 

120*9 

187*2 

164-8 

172*8 

Jup. 

... 264*0 

264 6 

264 8 

264*7 

264*4 

268-6 

262 6 

2614 

2601 

2*8*8 

257 6 

2563 

2555 

254-7 

254-4 

254*4 

254*6 

255*8 

Von. 

.. 195 

14*2 

8*8 

4*2 

4i 

8*1 

14*3 

32*1 

8r0 

410 

61*4 

HI -9 

78 0 

64*8 

960 

107-8 

119*7 

181*6 

Bat. 

... 894 

407 

42 0 

43 3 

44*6 

46-9 

47*3 

48*6 

499 

51*2 

523 

53*4 

644 

65*1 

55*8 

56-5 

58*0 

660 

Eng. date 

... Ap 13 Ap 28 

My 8 My 13 My z8 

Je2 

Je 12 

Je 22 

JI2 

Jl 12 

Jl 22 

An 1 

Anil 

Au2l 

An 81 

810 

S80 

8 30 

19 ii Mars 

88 6 

93-1 

979 

3C3'2 

108-5 

118 8 

119-5 

125 2 

1812 

187 2 

143-2 

140*2 

155 6 

1621 

J68 5 

175*1 

181*6 

188*8 

Merc. 

... 338*5 

348*8 

6*4 

35 8 

443 

627 

78-7 

91-1 

95*7 

90*7 

84-9 

890 

1008 

115-8 

1330 

161*0 

168*6 

185*1 

Jup. 

... 298-8 

295-4 

296 7 

297-7 

298-9 

2990 

29'4 2 

2 <8 6 

29S1 

2.97*3 

296-2 

294 0 

208-6 

2.12-4 

291*2 

290*1 

289 2 

288-7 

Ven. 

..e 15*1 

27 8 

398 

51-9 

64-0 

76-0 

87-9 

99 8 

lU-4 

12'i*4 

185 0 

1466 

1679 

169*2 

180-0 

190*4 

2001 

209*4 

Sat 

... 52-3 

586 

54*7 

55*8 

B71 

684 

69*8 

6M 

62-5 

63*9 

651 

66 8 

67*6 

08*4 

69*8 

70-2 

706 

71*6 

Meah. Vnh. Miih. Kat. 

Sim. 

Kan 

Tul. Vrsoh. 

Dhan. 

Mak. 

Kon, 

Min. 

Aim. 

Bhar. 

Krit. 

Bohi. 

Mrig. Ardh. Pnnar. 

Pneh. Aalfi. 

80 60 

80 i»r 

160 

160 

210 

240 

270 

300 

830 

360 

18*8 

267 

40-0 

68*3 

86-7 

80-0 

98*8 

106*6 

ISO'O 



TABLK V-B.— GEOCENTEIO PUOKS OP PLANETS 


423 




Van, AJ). lear-AD. 1999 i Maroory, AD. 164S-A.D. 1999 ; Jupiter, A.D. 1656-AJ> 1999; 
Saturn, A.D. iei7->A.D. 1999-eM<. 


180 

190 

800 

210 

aao 

380 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

3«0 

350 

860 

0 10 

0 20 

0 80 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 8 

Mr 13 

Mr 28 

Ap 7 

281*2 

238*2 

245-6 

252*9 

260*8 

207*9 

275*0 

288*1 

290*9 

X904 

2987 

308-6 

314 8 

32 i 1 

329*8 

837*6 

845*3 

852-8 

08 

7*8 

161*8 

166*7 

178 4 

198*9 

2107 

2281 

245 0 

260 4 

272 4 


277*8 

•274 1 

207 1 

288 6 

278 5 

2934 

810 7 

3227 

847*2 

4*8 

820*7 

8108 

819-8 

810 0 

819 8 

319*7 

820-6 

821*8 

323*2 


824*8 

820*0 

828 6 

380*7 

382 9 

835*3 

887*0 

840*0 

342*6 

844*0 

142*9 

144*2 

160*0 

1681 

167*1 

170-8 

1871 

1080 

209-4 


220 9 

233*0 

246 0 

257 1 

269*2 

281*6 

293*0 

,30(i*0 

818*2 

880 7 

277'6 

277*9 

278*2 

278*6 

279-4 

280*2 

281*0 

282*1 

288*2 


284 2 

285 4 

286 0 

287*8 

289 0 

2003 

291*8 

292 8 

293*2 

294*2 

0 9 

0 IP 

0 29 

N 8 

N 18 

N‘28 

D 8 

D 18 

D 28 


Ja 7 

Jal7 

Ja 27 

F 0 

F 10 

F 20 

Mr S 

Mrl8 

Mr 28 

Ap 7 

1829 

188*9 

144*9 

150*9 

150 6 

102*4 

168*0 

1786 

170 0 

1905 

184 8 

1H0*3 

194*0 

198*4 

202 4 

205 8 

2(IS6 

210*8 

212*0 

212 8 

188*8 

178 4 

190*2 

207-4 

224*8 

240 7 

253 8 

201*1 

269*7 


252 2 

260 9 

258-0 

272*0 

289 1 

307 0 

325*2 

343 0 

858-0 

11*4 

1*8 

0*4 

859*1 

867*7 

856*7 

856*1 

855 6 

355*0 

855-9 


860 5 

857*6 

858-7 

0*2 

20 

89 

5 9 

8-0 

10*4 

12*7 

198*0 

210-4 

222 0 

284-9 

247*2 

250 4 

271*0 

288-8 

295*9 


807*0 

819 0 

3H0-2 

341*0 

851 4 

07 

96 

16 7 

21*5 

28*1 

289*2 

289 4 

289*6 

289 5 

2902 

290*9 

291*6 

292 6 

293*5 


294 5 

296*7 

290 9 

298 0 

299 2 

300 4 

3(11*7 

802-8 

308*0 

8050 

260*6 

257*6 

264-0 

271-8 

270-4 

286-4 

294 0 

801-5 

809*1 

1906 

316 0 

824 0 

331*7 

339-0 

846*5 

864 0 

11 

80 

16 7 

22*8 

169*2 

185-6 

204*8 

220-8 

28 1*8 

244 

245*2 

288-1 

234*2 


240 0 

252 3 

2h7‘9 

285 4 

803 3 

321*2 

337 3 

360-0 

357-0 

364 8 

41*9 

411 

401 

38*9 

87*5 

85 9 

849 

33 5 

32 0 


82*1 

318 

31-9 

32 2 

33*0 

34-0 

35 2 

36-7 

38 4 

403 

1488 

156-1 

167*3 

179 7 

192-0 

204 5 

217 5 

2;i() 0 

242 1 


2548 

207 6 

2800 

292 8 

305 2 

817*8 

330 3 

342 9 

355 4 

7*0 

801*7 

301-6 

801*4 

301'2 

801-7 

802 1 

802*6 

303 5 

304*4 


305*2 

300 3 

307 4 

308 6 

309 9 

3112 

312 4 

313-7 

314 9 

310-0 

0 10 

0 20 

0 80 

N 9 

N 19 

N 29 

I) 9 

n 19 

D 29 


.U 8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 10 

Mr 29 

At) 8 

146-2 

161*5 

157 7 

103*8 

170-8 

170-1 

182 2 

188*8 

194 3 

1907 

200 5 

206*2 

212 1 

217*9 

223*7 

229 8 

2348 

2400 

245 0 

219*9 

188*9 

200*5 

2150 

220 7 

280*2 

224*8 

218*6 

2219 

282*5 


247 3 

2610 

282*1 

299-7 

310*2 

330*1 

838 5 

387'0 

3801 

829 2 

76*7 

77*0 

77*1 

76-8 

76-2 

75*8 

74 2 

72 7 

71-6 


70*4 

09 1 

081 

07 2 

608 

06 8 

66 9 

67 8 

08-1 

08 9 

218*0 

224-8 

229-8 

230-8 

228*3 

222 7 

2178 

215*1 

217-1 


2218 

229*2 

237-9 

247 4 

257 7 

268*0 

279 7 

291-0 

302 7 

314*4 

814*8 

814*1 

818-9 

318 4 

318*0 

8188 

314-1 

814*9 

316-0 


810 3 

317 4 

818 5 

810 5 

820 7 

821*9 

828*2 

824-5 

825 8 

327*1 

















Mr 8 

Mr 18 

Mr 28 

Ap 7 

27?8 

283*1 

289-1 

296*0 

802*1 

808*8 

815-4 

322 0 

829-1 

1908 

3350 

342*9 

347 9 

366 8 

87 

10 6 

172 

241 

80 8 

376 

1968 

208*6 

214-5 

211*0 

204 2 

204*3 

213-1 

227 2 

243*6 


201-0 

278 8 

295 4 

809-7 

3106 

320 8 

3141 

810 6 

310 8 

8301 

1061 

107-6 

108-0 

109-8 

109*8 

109*9 

109-5 

1091 

109*4 


107 4 

106 8 

1051 

103 0 

102 6 

1014 

1004 

99 8 

99 5 

99 6 

179*8 

192 3 

204-7 

217*3 

229 8 

242*6 

255-1 

267*4 

280 0 


292*4 

305 0 

317 1 

829-4 

3410 

353-6 

52 

10 9 

28 4 

89*8 

827*8 

827*8 

8208 

820-1 

820*8 

820 2 

320 2 

820-7 

827*2 


327 9 

mii 

329‘9 

8308 

332 1 

333 2 

334 4 

335-7 

837 0 

338-8 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

I) 18 

D 2h 


Ja 7 

Ja 17 

Ja 27 

F 0 

F 16 

F 20 

Mr H 

Mr 18 

Air 28 

Ap 7 

167*4 

168 8 

170-1 

170*6 

I8a3*0 

189*6 

196*8 

202-8 

208 9 

1909 

216-3 

221*9 

228 4 

235*0 

241 0 

248 2 

2560 

201-5 

2081 

274-8 

198*0 

107-4 

189*9 

187*4 

194*7 

207 8 

223*2 

240 5 

258-0 


274 8 

289-8 

300 0 

304 1 

298 0 

292-8 

297 8 

308 0 

324 9 

342 4 

132’« 

184*0 

135*7 

137*8 

13H7 

189*8 

140*0 

1411 

141*2 


141*1 

1407 

139 9 

138 7 

137 6 

130 4 

1361 

133-8 

132 7 

1818 

129*0 

140 8 

1519 

103*6 

175*3 

187-0 

199*9 

212*2 

224*4 


236-8 

249-6 

261-8 

274 5 

286 8 

2ii9 5 

311-9 

324 8 

880 9 

849 1 

341*9 

341-2 

840-6 

389 8 

389 5 

839-2 

889*1 

389*4 

380*7 


840 0 

340 8 

3417 

342 5 

343 6 

344*7 

345-9 

347*2 

348-6 

340*8 

380*8 

380*8 

832-2 

333 3 

836 3 

a340*0 

844 2 

348-9 

858*9 

1910 

359-1 

47 

10 4 

161 

221 

28 0 

346 

401 

40 3 

52 6 

175*9 

171*2 

176 2 

187*7 

202-9 

219-9 

2aS7*2 

2644 

269*8 


282-1 

287 3 

283-3 

276 7 

278 3 

288 1 

303*0 

320 4 

338*7 

367*2 

156*4 

1686 

160-6 

162*0 

164 6 

1061 

107-0 

108-0 

109-9 


170-9 

1714 

1715 

171*4 

1709 

170 2 

169*1 

168 0 

100-7 

105-5 

214*5 

226-4 

237*0 

249 1 

260-0 

270*7 

280-4 

289*6 

297*7 


304 0 

307 2 

.307 2 

.303-3 

297 0 

292 4 

291*8 

294 8 

800*7 

808-2 

856*6 

365-7 

854*8 

354*0 

858-6 

358 1 

352-7 

352-7 

852-8 


.3529 

353 5 

3541 

354 8 

355 8 

356-8 

357 9 

369 1 

0*3 

1*6 

0 10 

0 20 

0 80 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Jal8 

Ja2B 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap8 

169*4 

170*0 

182*6 

189-3 

196-9 

202*6 

209-2 

216-1 

228*0 

1911 

229 9 

237 0 

243 9 

261*1 

258 2 

205*5 

272-7 

280*0 

287*3 

294-6 

1676 

168-1 

182 8 

199*4 

216*8 

284 0 

250 0 

262-9 

270 7 


268 8 

261 3 

260*2 

268-3 

282*0 

298*8 

316 8 

335*1 

368 0 

H9 

180*1 

182-8 

184*4 

180-6 

188*8 

li»0*9 

192*8 

194 0 

190*3 


197 9 

199 4 

200*3 

2012 

2or(; 

201*7 

2016 

201*3 

2006 

199-6 

161*2 

178*7 

180-2 

199 2 

211*2 

223*9 

280 3 

249-2 

201*7 


274 8 

286 8 

299 5 

8120 

324 0 

337 1 

349 4 

1-9 

14*1 

25-9 

11*6 

10*7 

9*9 

9'U 

8*3 

7*6 

0*9 

6*8 

60 


6*8 

67 

71 

76 

84 

93 

101 

118 

12 5 

18 7 

















Mr 8 

Mr 18 

Mr 28 

Ap 7 

44**» 

45*2 

44*0 

43*0 

400 

87*0 

84*5 

828 

32*3 

1912 

82-9 

34 7 

371 

40-4 

44*1 

48*4 

58*0 

67 9 

63 1 

68-4 

162 5 

178 7 

190-8 

213*4 

229-9 

2441 

255 4 

264*2 

247*2 


2435 

248 9 

2616 

277 6 

295 2 

818*3 

8812 

847-6 

0 9 

82 

208*8 

205 8 

207*9 

210*2 

212*4 

214*6 

216*8 

219*0 

221*1 


223-2 

225 0 

2267 

228-3 

229*8 

230 9 

231*8 

232-4 

232 7 

282*7 

140*5 

148 0 

160-0 

167 7 

160 8 

176-8 

1871 

198 2 

209*7 


2218 

233-7 

246 4 

257*6 

269*7 

282-1 

2941 

.300 4 

318 8 

3318 

26*7 

26*9 

27-7 

24 4 

28 0 

22 8 

219 

21*4 

209 


20-6 

20-6 

20 7 

20*8 

21 5 

22*2 

22-9 

240 

25-1 

20*1 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 28 


Ja? 

Jal7 

Ja 27 

F 0 

F10 

F20 

Mr 8 

Mr 18 

Mr 28 

Ap7 

181*9 

188*0 

196-8 

202 8 

209*1 

216*1 

228 1 

230*2 

237 4 

1918 

244 7 

264-1 

269*6 

206 9 

2740 

282 0 

289 9 

297 5 

305 2 

812-9 

176*4 

1980 

209-9 

224 6 

235 8 

2888 

284*0 

227*8 

23i*0 


241-6 

260 8 

278-8 

291 0 

809*4 

.8264 

840-0 

.348 0 

848*4 

841*0 

226*6 

280*4 

282*4 

234*6 

286*7 

238*9 

241*1 

243*3 

245-7 


247-9 

250*1 

258*8 

254 3 

256-3 

258*2 

259 9 

261-5 

202 8 

2086 

198*6 

210*8 

228*8 

236*4 

247*7 

260*1 

272*1 

2f4'2 

296*1 


307-9 

820*1 

880*5 

841-2 

8513 

0*9 

9*4 

16*6 

18 8 

21-8 

41*9 

41*8 

40*0 

89 9 

39*0 

88*2 

87 3 

36-7 

80*1 


85-8 

85-1 

34 9 

34 8 

85 2 

35 0 

36-9 

30 9 

37*8 

88-8 

78*6 

82-9 

m 

89*8 

91-8 

92-9 

92-9 

913 

887 

1914 

85-4 

81*1 

7S-4 

76*0 

751 

76 5 

77 8 

79-6 

82 8 

868 

189*7 

206 2 

2181 

226 0 

220-1 

211-6 

213-5 

222-5 

286 6 


252 9 

270-5 

288 8 

806*1 

319-9 

329-7 

331-1 

824-1 

820 7 

827*8 

266*2 

267*6 

259*2 

260 8 

262-5 

264 5 

266-6 

208*9 

2710 


278 8 

275 6 

278 0 

280*8 

282-7 

2849 

287 1 

280-2 

291-2 

293-2 

148*6 

1658 

108*2 

180-7 

198-0 

206-8 

217-9 

280*8 

'242-0 


255 8 

268 2 

280*7 

2936 

?O0*O 

3190 

881*0 

348 7 

866*6 

8*9 

66*7 

60*9 

55*9 

65-4 

54-6 

68 8 

52-9 

62 2 

61*4 


60-6 

50-2 

49 8 

49 8 

49-4 

49*6 

49 7 

504 

611 

61-8 

0 10 

0 20 

0 80 

N 9 

N 19 

K 29 

D 9 

J> 19 

1) 29 


Ja 8 

Jal8 

Ja28 

F 7 

F17 

F27 

Mr 9 

Mr 19 

Mr 20 

Ap 6 

196*2 

202*1 

209*1 

216-9 

222*9 

230*0 

237-3 

2447 

2521 

1915 

2600 

267 6 

276 2 

282 9 

290-7 

208*8 

300 2 

8142 

822*2 

829*9 

198*8 

207*0 

206*4 

198-9 

196-0 

203-8 

216-6 

232-6 

2497 


267*2 

284*2 

209*2 

810*6 

818*9 

308*1 

8C2-6 

307-3 

318 8 

334 7 

288*6 

268*8 

289*8 

290*1 

291-8 

292-6 

294-2 

295-9 

298-2 


800 8 

802-4 

804 8 

807 1 

860-4 

311*8 

314.3 

8167 

3191 

821*4 

217*4 

224*1 

227*8 

229-0 

224-6 

218-6 

213-6 

212-6 

215 4 


221*1 

2286 

287*4 

247 4 

267-9 

266-8 

2799 

201*4 

8081 

816*0 

71*4 

71*2 

71*0 

70*9 

70*2 

69-5 

68-9 

68-0 

67 1 


06*8 

656 

64*9 

€4*2 

64*0 

68-9 

68 8 

64-2 

04*6 

05*1 
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TABI,E V-B.— GEOCENTEIO PUCES OF PLANETS 


VABliB 


Geooentrio Flaeei of Km> KoraiiVF, Tupitovi Tennf aad 8«tnrn for tntj toath day of oorraat ojrelo. 

Tob«, A.D. ireS-^D. 19»»i 


Day of 1.8, y. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

00 

100 

110 

lao 

130 

uo 

160 

160 

170 

Xng. duio , 

Apl.H Ap23 

My 8 My 18 

My 23 

Je2 

Je12 

Je 22 

Jl 2 

Jl 12 

J122 

An 1 

Au U 

Au2l 

Att 31 

810 

S20 

8 80 

191ft Mars . 

;t840 

8416 

849*6 

357 8 

4*8 

12*4 

19 7 

27-1 

34-4 

41*4 

48 4 

54*9 

01*8 

6S*6 

74-7 

81-0 

87-0 

92-8 

Mere. ... 

3442 

2*5 

21-6 

400 

60*0 

70*2 

767 

73-7 

66-8 

63*4 

78-S 

941 

111*4 

129 6 

147-6 

164 7 

179*4 

189-6 

Jup. ... 

322 2 

824*4 

826*4 

828*4 

830*0 

881*6 

832*8 

833-7 

834 4 

334*8 

8149 

334 4 

833*7 

882-7 

3315 

380-2 

828 8 

827*4 

Veo. ... 

8213 

338 1 

846 2 

857*4 

91 

21*4 

83*6 

45-5 

67 6 

09 7 

819 

94 0 

106 3 

118-6 

181-0 

143*2 

166-6 

168*0 

Bat. ... 

66'6 

66*5 

67-6 

68*6 

69*8 

71*1 

728 

73*7 

76*0 

78 8 

77 6 

78-9 

80*8 

81*8 

82-4 

68*6 

84-1 

84*8 

Dog. data ... 

Ap12 Ap22 

My 2 

My 12 Mr 22 

Jel 

Je 11 

Je2l 

Jl 1 

Jill 

J121 

Jl 81 

AuTO 

1 Att20 Att80 

S 9 

8 19 

689 

1916 Mara ... 

1108 

1138 

116*6 

120*7 

1249 

129-7 

184*6 

1406 

145*5 

161-0 

160*9 

162*8 

169-3 

176 5 

mi 

1886 

195-1 

202*0 

More. ... 

358 7 

17-1 

84 3 

48-7 

67-0 

66 0 

48*7 

48-0 

676 

72 2 

89 8 

107-6 

120*0 

143*8 

159-4 

17H 

1700 

171*2 

Jup. ... 

349 9 

352 8 

364 7 

357 1 

3108 

1 4 

36 

6-3 

7*0 

80 

06 

10 5 

11*1 

11*8 

11*1 

10 6 

10-0 

8*9 

Von ... 

4B*2 

66 0 

66*1 

73*8 

80-0 

860 

87 6 

86*7 

82 9 

75*8 

70 7 

70*0 

74 6 

80-8 

88 9 

97-8 

107-9 

118-4 

8ttt. ... 

79*1 

799 

80 7 

81-5 

82*6 

88-7 

84*9 

86-2 

87*6 

88 0 

002 

01*5 

92 9 

94-1 

96*3 

90*4 

97-4 

98*2 

Sng. date ... 

ApK) Ap23 My 3 

My 18 

My 23 

Je2 

Jo 12 

Je 22 

Jl 2 

Jl 12 

Jl 22 

An 1 

Attll 

Att 21 

Au3L 

BIO 

8 20 

S30 

1917 Mara ... 

350*4 

868*1 

6-4 

18 1 

20 6 

28-1 

36 0 

4*i*3 

49*8 

56*6 

6.3*2 

698 

76*6 

88*0 

89 6 

95*8 

101-9 

1081 

Merc. 

120 

27 8 

87*3 

37 4 

.30 2 

28*1 

86*2 

60 0 

67*0 

85 1 

103 8 

122 0 

138*5 

152*1 

168 2 

166*8 

149-1 

Ud8 

Jup. ... 

17 7 

20*1 

22*6 

219 

27 8 

29*7 

32*0 

8f4 

806 

38-G 

40*5 

42 2 

438 

450 

46*1 

40-8 

47-2 

47*3 

Ven. ... 

858*5 

88 

212 

38 5 

4V9 

581 

70 2 

82*5 

94*4 

106 9 

119*1 

181*2 

143*8 

155 8 

167*8 

179-2 

191-4 

203*0 

Sat. ... 

92*7 

93*2 

93*7 

94*3 

95-4 

96 4 

97*8 

97-7 

99 7 

101*0 

102 4 

103*8 

1061 

106 3 

107-5 

108-8 

109-8 

110*9 

1918 Mara ... 

141-8 

1411 

1414 

14.8*2 

145-8 

149*0 

162 8 

167 2 

1621 

167-4 

78*0 

178-7 

184*7 

1910 

107-4 

203 9 

210 0 

217*9 

Merc. ... 

16*0 

19 0 

12 5 

88 

14*0 

27 0 

45-1 

62 6 

81*6 

101*0 

117 8 

181-6 

140 8 

141*0 

183-7 

131-1 

138 6 

151*6 

Jup ... 

46 3 

47*5 

49 6 

518 

63 7 

60 4 

58 7 

61-0 

63*4 

05*7 

6K0 

70*2 

72*2 

73*9 

75-8 

77-5 

78 9 

80-0 

Ven. ... 

318 4 

3281 

383 2 

3410 

3:»4 0 

6*3 

17*6 

29 3 

41 1 

58-0 

65 0 

70*5 

88*7 

100*7 

112-9 

126-1 

187*8 

149*6 

Sat. ... 

100 6 

106-7 

106 9 

107'3 

1081 

108*9 

109*6 

110 7 

111*8 

118*7 

1143 

116*6 

1108 

118-1 

110*4 

120*8 

121*9 

128-0 

1610 Mara ... 

6*() 

18*8 

20*5 

27-9 

350 

42 2 

49*4 

60*4 

68*8 

69*8 

76-8 

83-0 

89*7 

96-8 

103-1 

100*4 

116-0 

121*4 

Merc. . 

355 5 

349 5 

353 3 

56 

214 

89*6 

58 7 

77 4 

96 2 

1107 

121*7 

124 2 

118*0 

1135 

113*5 

180*9 

14C5 

163*7 

Jup. ... 

73 9 

75 2 

76-9 

78-0 

80-6 

82*6 

84 6 

80 8 

89 1 

9L4 

93 6 

05*9 

0S'3 

lOU-5 

102*6 

104*7 

100 7 

108*4 

VeQ. ., 

82 9 

44*8 

66-6 

68-8 

70*8 

910 

102*2 

112 6 

1226 

lHl-9 

1404 

147*6 

152*7 

jr>4*9 

163 8 

147-8 

140-2 

188*2 

Sat. ... 

120 4 

120-8 

120 2 

120-3 

1209 

121*6 

122 0 

122 9 

123*9 

124 9 

1261 

127*3 

128 6 

129-9 

1312 

132 4 

133 0 

134*8 

Eng. date ... 

Ap 12 Ap 22 My 2 

My 12 

My 22 

Jel 

Je 11 

Je 21 

Jl 1 

Jl U 

Jl2l 

Jl 81 

An 10 

Att 20 All SO 

S 9 

B 19 

S 89 

IPfiO Mara ... 

189*0 

1864 

183*7 

180-6 

179*0 

179*0 

180*1 

182-3 

1856 

189-5 

194-0 

19S-7 

204-5 

2L08 

215*9 

222 3 

228 8 

2863 

Merc. ... 

882*7 

84U 

359*0 

16*8 

85*7 

64-0 

73 2 

89 5 

101*8 

106*4 

1013 

95-7 

99*4 

110-3 

125-4 

142*8 

160-4 

1781 

Jup. ... 

1038 

104*2 

1C4-9 

105-9 

107*1 

108 6 

110*3 

112-1 

mo 

116*2 

118 8 

120 4 

122*6 

124 9 

127-0 

129 2 

1315 

188-6 

Ven. ... 

338*2 

360*6 

29 

161 

27 4 

89*6 

620 

G4-2 

70*4 

8K*9 

1010 

118*2 

125*4 

137-8 

160*0 

102*4 

174*7 

187-1 

Sat. ... 

1342 

183 9 

188 0 

188 4 

188*8 

184*1 

134*4 

135 2 

1860 

130 7 

137 9 

139 0 

140*2 

1414 

142 6 

148*9 

145*2 

1466 

Eng. date ... 

Apl3 Ap23 My 8 

My 13 

My 23 

Jo 2 

Jel2 

Je 22 

.11 2 

Jl 12 

Jl 23 

Au 1 

An 11 

Att 21 Att 31 

SIO 

S20 

S30 

1921 Mara ... 

20*8 

280 

35 L 

42*2 

491 

660 

ms 

69 5 

76*4 

82*9 

89 6 

96*0 

102*8 

109*0 

116 4 

1217 

128-0 

134-1 

Merc. .. 

837*2 

854 4 

12-9 

81*7 

60*8 

67*1 

80*6 

87*6 

84-5 

77*6 

791 

89-3 

103*3 

121-2 

189*3 

167 2 
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171*2 

177-6 

1843 

;0O*8 

197-5 

2040 

2106 

217 6 

1986 

224*3 

281-2 

28K1 

241 *9 

262-0 

2.38 9 

2660 

2731 

280-2 

287-2 

172‘8 

189*9 

208*2 

223*5 

236*0 

241-3 

2a385 

231*0 

231*2 


241-1) 

255*1 

271*6 

280 8 

807 8 

324 5 

880*5 

8501 

862-1 

845-5 

260*4 

281*6 

2)2*9 

i64*5 

266*2 

268*2 

270*3 

272*4 

274*4 


277 0 

279-3 

281*8 

284 0 

286 4 

2886 

290*0 

298-1 

296 J 

297-1 

215*3 

226*8 

288*3 

249*4 

200*2 

270*5 

280*1 

28H*8 

mo 


M‘9 

302 3 

800*3 

295 0 

280 4 

-.86*8 

2^8'6 

298-0 

299-8 

808*4 

100‘S 

201-4 

20]S*6 

208*7 

204*0 

206*1 

207*2 

208*2 

209*2 


210-2 

2109 

211-5 

212-3 

212-5 

212 7 

212 9 

212-6 

2*2*8 

211-9 

20*7 

18*8 

16*7 

12*6 

11*5 

10*7 

10*8 

12*3 

14*7 

1987 

17-8 

21*1 

25-6 

20-9 

84*7 

40*0 

45*0 

50-7 

66*4 

61-0 

187*6 

208-9 

217*8 

285*1 

224*6 

2168 

214*6 

221*6 

235*0 


251-1 

268 8 

286*1 

$03 4 

P18 7 

330 3 

8«4-2 

828*9 

328*2 

827-2 

203*1 

298-2 

293*6 

204*8 

295*4 

296*6 

29H1 

300*0 

801-8 


803-B 

3060 

808 3 

310 6 

818 0 

.3155 

817-9 

820*2 

322-6 

825-0 

164*7 

1750 

187*4 

200*1 

212*6 

32'*8 

237*8 

250*4 

268-1 


275-6 

288*4 

800-7 

318-5 

3260 

338 4 

8507 

29 

15-2 

27-2 

210*1 

211*2 

212*3 

213*6 

214*7 

215*9 

2170 

218*1 

210-2 


220*3 

221-2 

222*0 

228-8 

228 2 

223 6 

228*0 

224-1 

224-2 

228-6 


F. Fhal. U. Phal. HkiU. Chit. STktl. YIm. Anar. JjtA. MnU. P. Ash. TJ. Aih. ^nr. Ihn Satab P. Bhad. U. Bhai). Santi, 

ISt'S IMY 160 0 173'8 186 7 200^ 213-3 226-7 240-0 263-3 286-7 280-0 303*3 306-7 320-0 333-3 346'7 . 360 0 
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TABLE V-B. — GEOCENTBIC PLACES OP PLANETS 


T&BUB 


OeoMntrio Place* of Han, Mercnrjr, Jupiter, Veuua and Saturn for every tenth day of current oyde. 

Venue, A.D. 1768~AJ>. 1999 i 


D»y of I.S.Y. 0 

10 

20 

30 

40 

50 

60 

70 

80 

00 

100 

110 

120 

lao 

140 

160 

160 

ITO 

Eng. date 

... Ap 13 Ap 23 

My 8 My 18 My 28 

Je 2 

Je]2 

Je 22 

J1 2 

Jl 12 

Jl 22 

Anl 

Av 11 An 21 An SI 

S 10 

8 20 

8 30 

11)27 Mars. 

.. 660 

70 9 

76*8 

82*7 

88 8 

94-0 

100*9 

ion 

118*2 

119’4 

125*8 

181*9 

138*3 

1446 

161*0 

1675 

168*8 

170*6 

More. 

... 832 9 

847*1 

4*6 

2 1*2 

42 2 

60 8 

77 7 

91*8 

98 2 

95 6 

88*6 

89*8 

99*5 

114*1 

131*1 

148*8 

166*5 

188*6 

Jop. 

3261 

828*4 

380*6 

382*4 

33t*8 

886*9 

887*2 

838*3 

839*2 

889*6 

389*8 

889*6 

8.390 

888*1 

8871 

836*8 

834*4 

832*9 

Vim. 

... 88'6 

46*2 

570 

68 7 

801 

91-2 

102*8 

112*6 

122*0 

131-8 

140*2 

147 0 

1515 

162*0 

160*0 

144*0 

188*6 

186*9 

Sat. 

... 228 1 

222*7 

222 1 

221*5 

220*7 

2169 

219*1 

218*5 

2179 

217*8 

217*1 

216*9 

216*8 

217*1 

217*4 

217*8 

218*6 

219*4 

Eng dat»» 

, Ap 12 Ap 22 

My 2 My 12 My 22 

Je 1 

Jell 

Je 21 

J} 1 

Jl 11 

Jl 21 

Jl 81 An 10 An 20 An 80 

8 9 

B 19 

8 29 

1928 34»rs 

... 809’9 

817*7 

325*2 

332 9 

340 4 

847*9 

865*1 

24 

9 9 

16*7 

28*6 

803 

86*0 

42*7 

48*7 

54*2 

58*4 

04*0 

Mere. 

... 3421 

0*2 

191 

37*9 

65*8 

69 9 

78 3 

77 9 

70 7 

69*8 

79*8 

92*5 

109*8 

126*2 

145*6 

102*7 

178*4 

1901 

Jnp 

... 368 K 

356 2 

36S*6 

1*0 

38 

5*6 

7*5 

96 

11 8 

12*8 

14*2 

15*2 

15*0 

16*4 

16 8 

16*0 

16 3 

14*4 

Ven 

... 888 2 

850 5 

2*9 

15*1 

27*4 

39 6 

62*0 

64*2 

76*4 

86*9 

101*0 

118 2 

125 4 

187 8 

160 0 

162-4 

174*7 

1871 

Bat. 

234*8 

234*6 

284 3 

233*2 

232 4 

2816 

230*9 

280*2 

229*6 

228 7 

228 4 

228*0 

227 7 

227*0 

228*1 

2282 

228*9 

229*6 

Eng date 

... Apia Ap23 

My 8 My 13 My 23 

Je 2 

Jel2 

Je22 

J1 2 

Jl 12 

Jl 22 

An 1 

An 11 

An 21 Au 81 

8 10 

S 20 

8 80 

1 

81*4 

864 

91*6 

97*1 

102*6 

108 2 

114*1 

119*9 

126*0 

182*0 

1381 

1444 

160-7 

157 0 

168*4 

169 8 

170*4 

1880 

Mere 

... 856 5 

16*2 

82 7 

480 

68*8 

60*0 

58*1 

60*1 

67*2 

70*8 

874 

106*8 

123 7 

141*6 

1B7’8 

171*1 

178*1 

176*8 

Jnp. 

... 21 6 

28*8 

2(>'2 

28*6 

81*0 

83-4 

35*8 

88*1 

40*8 

42*4 

44*4 

46*2 

47*9 

49*4 

50*6 

61*4 

519 

52*1 

Ven 

... 12 6 

6 6 

1*8 

859*5 

14 

6*2 

18 8 

21*7 

81*1 

411 

61*7 

62*5 

78*7 

86 2 

96*9 

108*2 

120*6 

132 6 

Sat. 

. 24t}*l 

246 8 

24.5 5 

245 1 

244*4 

243*7 

242*9 

2421 

241*3 

240 6 

240*1 

239*6 

289*1 

289 0 

238*9 

288*9 

289*4 

289*9 

1930 Mars 

... 327 5 

335*8 

848*0 

350 7 

,358*3 

69 

13*8 

20 6 

27*9 

.361 

42*7 

48*8 

55*4 

62 0 

685 

74*4 

80 5 

86*2 

Merc. 

... 10 5 

26 3 

37 8 

41 1 

85 8 

806 

86 9 

48*8 

66*0 

880 

101*7 

120 0 

137*0 

161*4 

160*4 

160*7 

168*1 

180*6 

Jap. 

... 49 1 

61*1 

53 2 

55*4 

57 7 

69 9 

624 

647 

67*0 

69 4 

71*7 

78*8 

76 0 

78*0 

79*8 

814 

88*0 

84*8 

Ven 

... 16 3 

28 5 

40 8 

52 9 

65*1 

77*1 

89*1 

100*9 

1127 

124.3 

136*8 

147 3 

1585 

169 5 

1808 

1904 

199 9 

208*7 

Bat. 

... 267*1 

256*9 

256*7 

256*6 

2659 

255 3 

254*7 

254 0 

253*2 

252 4 

251*8 

2.51 2 

2.50 6 

260*3 

2501 

249 8 

2501 

250*4 

1SJ31 Mar* 

... 1014 

101*7 

108 7 

1131 

117*8 

128 0 

128 0 

134*0 

189*6 

145 3 

1615 

167 6 

163*8 

170*1 

1766 

1831 

189*7 

196*6 

Merc. 

... 16 7 

22 3 

17*5 

116 

14 5 

26 5 

42 8 

GO 6 

79*3 

97 7 

115 6 

180 9 

142 0 

144 6 

188 4 

1832 

187*9 

1601 

Jnp. 

.. 77 7 

79 0 

80*6 

82 2 

84 0 

86 1 

8KO 

90*2 

92*6 

948 

97 0 

99 8 

101 6 

103*7 

106 0 

108*1 

1101 

111*9 

Vea. 

. 3222 

834*1 

8461 

858 1 

10*2 

22,3 

34 5 

46*6 

58 8 

70 9 

83 0 

95*3 

107*5 

119*8 

1821 

144 4 

1669 

169*4 

Sat 

... 268 0 

208*1 

268 2 

268 2 

267*7 

267*2 

266*8 

266*0 

265 2 

2644 

268*7 

263 0 

262 3 

261*9 

2616 

2611 

261 2 

2618 

Eng date 

... Ap 12 Ap22 

My 2 My 12 

My 22 

Je 1 

Jell 

Je2l 

J1 1 

Jl 11 

.1121 

Jl 81 

An 10 An 20 

An 80 

S 9 

B 19 

8 29 

1932 Mars 

... 3441 

3519 

859*4 

7*1 

*14*6 

22*(> 

29 4 

36 5 

488 

60 7 

57 6 

64*3 

70*9 

77*5 

841 

90*8 

96*6 

102*2 

More. 

00 

862*8 

854 4 

48 

199 

87 6 

66 7 

74 6 

92*6 

109*3 

1212 

126 7 

122 5 

116*1 

1191 

1800 

144*9 

161*8 

Jup. 

1081 

108 8 

108*9 

109 7 

no 9 

112*2 

113*8 

115 6 

1174 

119*4 

121*6 

12.3*8 

125 9 

1281 

1804 

132*6 

1847 

136*9 

Ven 

... 45 4 

66*6 

64*8 

72 7 

79 3 

829 

83*4 

797 

73 8 

68*4 

661 

67 6 

72 1 

BOO 

38 4 

97 0 

108 3 

1191 

Bat. 

... 278*8 

279 1 

279 4 

279 6 

279*3 

279 0 

278*8 

2781 

277*4 

276 7 

2760 

275 2 

274 4 

278 8 

273*2 

272*6 

272 5 

272*4 

Eng date 

.. Ap 18 Ap 23 

My 8 My 18 My 23 

Je 2 

Je 12 

Je22 

J1 2 

Jl 12 

J122 

An 1 

An n 

An 21 An 81 

S 10 

8 20 

S 30 

1938 Mars 

127‘9 

128*7 

130*7 

138*1 

1367 

140 6 

1451 

160*0 

16.5 2 

160 G 

166 4 

172 2 

1784 

184 7 

1911 

197*6 

204 6 

211*2 

Hero. 

334*8 

343 2 

6-.7*4 

16*1 

88*7 

62*7 

712 

882 

1016 

108 8 

106*2 

99*2 

IJ9 8 

109*5 

128*9 

140*7 

158*5 

170*1 

Jnp 

. 140 4 

130 6 

139*2 

188*9 

1.39 ,3 

L30*8 

140 (i 

1417 

143*0 

1414 

146 2 

1481 

1500 

1521 

1542 

1604 

158*2 

100*8 

Ven. 

.. 851*8 

10 2 

22 5 

349 

47*2 

59 4 

717 

83*8 

9o9 

108*1 

12C2 

132*4 

14l.*4 

156*3 

168*4 

180*4 

192 8 

208*9 

Sat, 

... 289 8 

290*2 

290 6 

291*1 

2910 

290 0 

290*8 

200 2 

289*6 

2891 

288 3 

287 6 

283*8 

286*1 

285*4 

284*7 

284*4 

284*1 

1934 Man 

... 8697 

74 

16*0 

22*8 

29*7 

86 7 

48*9 

61*0 

r>7 9 

64*8 

71*6 

78*1 

84*9 

91*2 

07*8 

104*1 

110*3 

116*5 

More 

... 385 7 

362 4 

10*4 

29*4 

48*.3 

66 6 

804 

89*5 

89*2 

81*8 

80 2 

88*6 

102*4 

IIP 2 

137 0 

154-9 

172*2 

187*6 

Jnp. 

. 174*1 

172 8 

1715 

170*7 

169*9 

1693 

169*2 

16!t*4 

169 8 

170*6 

171*7 

173*0 

174*4 

1762 

178*0 

179*9 

1821 

184*1 

Ven. 

. . 818*4 

323 1 

838*8 

844*5 

866*7 

7*0 

184 

.30*2 

41*9 

687 

66*7 

77*6 

89*7 

101*9 

118*9 

126*1 

138*4 

160*8 

Bat. 

.. 8006 

8012 

801*8 

802 5 

302-6 

802*7 

302*9 

802*5 

802*1 

801*8 

301*1 

800*4 

209*6 

298*8 

298*0 

297 8 

296*8 

206*1 

1986 Mars 

... 168*4 

165*8 

168*6 

162*8 

168*2 

164*9 

167*6 

171*1 

1760 

179*6 

184*7 

190*1 

196 0 

201*8 

208*0 

214*7 

221*8 

828*1 

Merc. 

... 3481 

6*7 

25*5 

432 

68*8 

69 5 

71*2 

64 6 

61*0 

67*9 

81*0 

07*8 

115*2 

138*5 

151*4 

106*6 

180*0 

187*4 

Jnp. 

... 208 2 

207*1 

2o6*8 

204 5 

203*1 

202*0 

201*0 

200*1 

199*6 

1994 

199 5 

2000 

200*8 

2010 

2031 

204*7 

2063 

206 2 

Ven, 

... 84*1 

45*8 

57*5 

69*1 

80*5 

91*7 

102*4 

112 9 

122*6 

181*6 

139*8 

145*0 

1492 

149*6 

146*4 

140*6 

186*0 

188*4 

Bat. 

... 811*6 

8li*8 

8181 

814*0 

814*4 

814*8 

316*1 

314 9 

8147 

314*6 

814*0 

818*4 

812*8 

212*0 

811*2 

310 3 

809*6 

808*9 

Eng. date 

... Ap 12 Ap 22 

My 2 My 12 My 22 

Je 1 

Jell 

Je2l 

Jl 1 

Jl 11 

Jl 21 

Jl 81 

An 10 

An 20 An 30 

S 9 

8 19 

S 29 

1986 Mars 

... 14*9 

22*1 

29*4 

86*6 

48*6 

60*7 

67*5 

64*4 

71 2 

77*8 

84*6 

91*2 

97*6 

104*1 

llii-4 

116*9 

128*8 

129*2 

Merc. 

2*7 

20 8 

36 6 

486 

52 8 

464 

41*7 

46*8 

68-9 

75*1 

03*0 

111*6 

129*7 

140*7 

161*1 

170*1 

170*1 

168*2 

.Top, 

... 241*8 

2412 

240 5 

289*7 

288*7 

287*4 

236*0 

284-6 

233*4 

232*8 

281*4 

230*9 

280*7 

280*7 

281*8 

2819 

282*9 

284*2 

Ven 

... 889*8 

361*6 

8*9 

16*8 

28-5 

40-8 

58 2 

66*5 

77*6 

89*9 

102*2 

114*8 

120*7 

188*9 

161*2 

1686 

176*8 

188*1 

Bat. 

... 822*6 

323*5 

824 6 

325*6 

826*1 

826*7 

3273 

827*4 

827*6 

827*6 

827*0 

826*5 

826*1 

225 8 

824*5 

823*8 

828*0 

822*2 

Eng. date 

... Ap 18 Ap 28 

Mrs My 13 My 23 

Je 2 

Je 12 

Je 22 

Jl 2 

Jl 12 

Jl 22 

iul 

Anil Au 21 An 81 

8 10 

8 20 

8 80 

1987 Mars 

... 228*8 

222*0 

220 2 

217 8 

214 8 

2116 

209*7 

208 8 

208 9 

210*2 

212*8 

216*4 

220*6 

225*4 

280*6 

286*8 

242*4 

242*7 

Mere. 

... 146 

276 

32*9 

28*6 

22*6 

26 7 

87*1 

62*8 

70*7 

89*6 

107*9 

125*5 

140*7 

161*6 

164*1 

147*9 

142*9 

147*0 

Jnp. 

... 272*6 

278*6 

274*0 

2741 

274*1 

278*6 

272*7 

271*7 

270*5 

2691 

267*8 

266*5 

266*4 

264-4 

268*8 

263*6 

268*5 

268*8 

Ven. 

... 9*0 

2*4 

857*9 

356*0 

00 

6*4 

12*9 

21*7 

811 

41*6 

62*0 

682 

74*2 

85.8 

97*3 

108*9 

1218 

1881 

Bat. 

... 883*9 

836*0 

836*1 

887*8 

888*1 

888*9 

889*7 

840*0 

840*8 

340*6 

340*4 

840*2 

889*9 

889*2 

888*5 

837*8 

387*0 

886*2 

1938 Mars 

... 297 

86*8 

48 6 

50*3 

57*2 

64*0 

70*7 

77 8 

88*7 

90*4 

96*9 

108*4 

109*8 

116*2 

122*6 

128*9 

186*2 

141*7 

Merc. 

... 18*4 

11*2 

4*2 

49 

152 

80*8 

48*1 

668 

86*7 

108*6 

119*8 

lS2*i 

187*8 

182*0 

126*4 

128-7 

180*8 

154*8 

Jnp. 

... 301*0 

808*6 

805*2 

3065 

307*6 

308 8 

808*6 

308*7 

308*4 

807*8 

807*0 

806*8 

804*4 

808*1 

801*8 

800*6 

299*4 

868*7 

Ven. 

... 16*9 

^29*1 

41*5 

58*7 

65*7 

77 7 

896 

101*5 

118‘2 

124*0 

186*8 

147*7 

150*0 

160*9 

180*6 

190*4 

200*9 

208*0 

Bat. 

... 846*3 

346 5 

847 7 

349 0 

8500 

351*0 

362*0 

852*6 

858-2 

858*7 

868-7 

858*7 

858 7 

852 2 

862*7 

8621 

861*8 

860*8 

Mesh. Vrsh, 

Mith. Kat. Him. 

Kan. 

TnU 

Vrsch. 

Dhan. 

Hak. 

Knm. 

Min. 

Asm. 

Bhar. 

Krit. 

Itohi. 

Mrig. 

Ardh. 

Pnoar. Pnih. Ailes. 

80 60 

90 120 

' 150 

180 

210 

240 

270 

800 

880 

860 

188 

28*7 

40*0 

55*3 

66*7 

80*0 

68*8 

106*7 

120*0 
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Van, A D. 1637-A.]}. 1390} Mercury, A.D. i645-A.D. 1999 ; Jupiter, A.B. 1656-A.D.1999 , 
Saturn, A.1). 1617--A.3). 1999— «o)i/. 


180 

190 

900 

810 

820 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

0 10 

0 20 

0 80 

N 9 

N 19 

N 29 

D 0 

D 19 

D 29 


Ja8 

Ja 18 

Ja 28 

P 7 

F 17 

F 27 

Mr 8 

Mr 18 

Mr 38 

A|>7 

177*1 

183*6 

190*3 

197*1 

208*8 

210*8 

217*0 

224*7 

231*8 

1928 

238-9 

246 1 

258*4 

2607 

368 1 

275-8 

283*1 

390 6 

298 3 

806*0 

198*2 

208*0 

200*9 

202 5 

198*6 

203*0 

215*2 

230*6 

247*6 


264 9 

282*4 

298 1 

310-6 

816T) 

313 1 

306 4 

807*3 

818 2 

883 1 

881*7 

880*6 

329*7 

329*3 

8290 

829*2 

329*8 

880 6 

881*7 


8831 

33 PS 

8810 

388-6 

8408 

348 0 

345‘3 

347*7 

860*1 

852'3 

186*6 

141*8 

148*7 

157*2 

166*7 

177*1 

187*6 

199 0 

210*6 


222 2 

284*6 

216 4 

258*5 

27 ‘8 

281*1 

295 2 

807 6 

320*0 

312 2 

2201 

221*2 

222 2 

228 2 

224*4 

226-7 

2*26*8 

227*9 

229-0 


280 2 

2311 

2.121 

233 0 

2.18 6 

2341 

284 7 

234 8 

234*9 

234 9 

0 9 

0 19 

0 29 

N 8 

N 18 

N 28 

D 8 

D 18 

D 38 


Ja7 

Ja 17 

Ja 27 

P 6 

F 16 

P 26 

MrH 

Mr 18 

Mr *28 

Ap 7 

68*3 

71*6 

74*8 

76 8 

70*6 

76*6 

73 5 

70*4 

66*8 

1929 

63*2 

61*1 

69 9 

6ol 

01 4 

68*6 

68 9 

70 4 

74*7 

79*0 

194*6 

189*6 

183*2 

186*6 

196*2 

310 6 

220*9 

244*4 

2016 


277 4 

291 1 

29S 7 

297 3 

289 8 

288 0 

297 6 

310*7 

828*3 

846 8 

182 

11*9 

10*5 

9*1 

7*9 

69 

6*8 

5*6 

6*6 


69 

0*5 

7*4 

8 6 

101 

11 7 

13 6 

15 7 

17 8 

20 0 

199*4 

211*7 

224*8 

230-2 

248-4 

260 6 

272 8 

284*7 

296*6 


308*2 

8197 

33u8 

341*2 

351 4 

0 5 

8*4 

14 7 

18*0 

18 0 

280*1 

281*1 

232*1 

283*1 

284*3 

235*6 

2866 

287*7 

288*8 


240*0 

2110 

242 0 

248 8 

218 8 

244 5 

215 2 

245 5 

245-8 

246*0 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

B *29 


Ja$ 

Jal8 

Ja 28 

P 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap H 

189*8 

196*6 

208*4 

210-6 

217*5 

224-7 

2819 

289.1 

246 6 

1930 

264 0 

2614 

2».H 9 

270 6 

284 4 

2921 

3(K) 0 

807 7 

316*5 

828 4 

168*8 

167*1 

176*7 

190*8 

200 5 

223*9 

241*0 

267-6 

271*6 


281*0 

2H2 1 

274*8 

2714 

277*5 

290 4 

306 5 

324*4 

34.'1*1 

1 0 

62*0 

61*6 

60*7 

49*6 

48*4 

471 

46*7 

44*4 

43*3 


42*4 

41 7 

41*4 

41.5 

41*8 

43 6 

43 6 

44 9 

46-5 

48*1 

143*2 

1668 

167*2 

181*0 

198 9 

206*4 

219*0 

231*5 

244 8 


256*8 

2696 

282 1 

294 7 

.307*4 

819 9 

832*4 

8418 

357*3 

98 

240 8 

241-2 

242 1 

248-0 

244*1 

245 2 

246 3 

247*5 

248*7 


249 8 

250*9 

232 0 

253 1 

254*0 

2B-19 

2.567 

256*1 

256-5 

257*0 

91*6 

96*6 

101*3 

105*4 

10U*0 

1119 

114 2 

116*1 

116 3 

1931 

113 9 

111*8 

107 8 

103 8 

100*4 

97*6 

904 

964 

97*7 

99*9 

157*4 

170 8 

186*8 

203*4 

220*8 

287 3 

252*2 

263*1 

266*4 


260 8 

255 0 

258*5 

270 0 

286 3 

302 6 

320 7 

;<38 9 

366*2 

10 9 

85*2 

86*0 

86*3 

86*8 

80-0 

85*4 

84*4 

88 2 

82 0 


80 6 

79*3 

78*1 

77 0 

76*i 

75 8 

7.V6 

75*8 

76-8 

77*2 

215*9 

2210 

228*5 

222*1 

217*1 

211*1 

207*7 

208 5 

212*9 


210*6 

227*8 

237 6 

247 4 

268 3 

269 8 

280*8 

292 3 

304 1 

815 H 

260*7 

251*4 

252*1 

252 9 

258 9 

264*9 

266*0 

257*2 

258*4 


259 6 

260*8 

262*0 

263*1 

264 0 

264 9 

266-9 

266 6 

267*1 

207-8 


204*3 210*2 217*4 224 4 231*7 

165*6 182*7 2001 217*1 232*6 

113*7 116*2 116*4 J17 6 118*3 

181*6 191i*l 208*7 2101 281*8 

261*4 261*9 282*4 203 0 264 0 


0 9 0 19 0 29 N 8 N 18 

10S*8 114.1 119*6 1247 129*6 

178*6 196*8 212*9 226 2 281*3 

139*0 1409 142*8 144*6 1460 

1301 141*5 1 63-2 166*0 177*0 

272*3 272*7 278*1 278*6 274*4 


0 10 0 20 0 30 NON 19 
218*1 225*8 232*4 289*8 247*1 

193*0 207*4 217 3 216*9 212*1 

163 0 105*1 167*2 169*2 171*2 

216*7 227*8 238*6 249*6 260.2 

288*8 284*0 284*2 284 6 286*2 

122*6 128*4 184*2 189*9 146 6 

1908 203 6 198*7 192*4 394*6 

186*8 188 6 190*7 192*8 195 0 

168*2 175*7 188*0 200*6 218*2 

295*8 295*8 295 8 296 8 296*8 


235*1 242*1 249.5 256 7 264*2 

186*6 177*5 176*9 185*9 199*6 

210*2 212*8 214*4 216*6 218 9 

185*2 140*9 148*8 167*1 166*8 

308*8 808*1 807*9 807*7 308*0 


0 9 0 19 0 29 N 8 N 18 
18V6 141*6 147 7 168 6 159*6 

159*8 166*9 179 6 195*8 212*4 

2858 287*4 2893 241*4 248*4 

200*8 212*7 224*9 237*2 249*3 

221*6 821*1 820*7 820*2 820*8 


289*0 246*4 254*2 2017 1932 
2449 250*5 247 1 289*8 
118*7 ll«*7 llH-6 118 0 
244*2 2667 289*2 281*8 
265*0 266 9 267*1 268 3 


N 28 D 8 D 18 D 28 
134*2 138*2 141*7 144*7 1983 
233*6 226-3 223*2 28()*8 
U7*2 148 4 U9*7 149*6 
189*0 201-3 213-5 225*9 
276*3 276*1 276*9 277*9 


N 29 n 9 D 19 D 29 
254 8 262*4 270 0 277*8 1934 
207 6 212 6 2*i4-0 239*8 
173*0 174 7 170*2 177 6 
270 5 279*9 288*3 295*0 
286*9 286*7 287*7 288 7 


160 8 156*1 180-7 165*5 1985 
204 9 219*5 286-2 258 6 
197 2 1 99 8 201*2 2081 
226*8 2883 250*9 263*7 
296*8 297*4 298*4 299*4 


271 6 279*3 287*1 2947 1936 
216*8 233 0 260*6 266*8 
221*1 228*2 225-0 227*7 
177-1 188*0 19fi*6 210-9 
808*8 308*7 809*6 310*3 


N 28 T) 8 D 18 D 28 
165*4 171*2 176*9 182 4 1937 
229*9 246 4 261*4 272 5 
245 6 247*8 250-2 252 4 
261 5 278*6 285*6 2^7*4 
820*4 820 6 821*1 821*7 


269 4 277*1 284*9 292*7 800-6 

240*0 250*4 2(U5 281*1 299*() 

1171 110*1 114*8 113 6 112 2 
294 2 806*6 818*7 831 0 343*0 

209*4 270.6 271 8 272 9 274*0 


Ja7 Ja 17 Ja 27 F 0 F 16 
140*6 147 7 147 8 145 7 1481 

244 3 260 3 277*9 296*7 818 1 

149*7 149*5 149*0 148 3 147 2 

288*8 251*0 208*6 276 0 288 6 

278‘4 279*6 280‘8 28^*9 283 0 


Ja8 Jal8 Ja 28 F 7 F 17 
286 6 293 4 301*4 309 2 317*0 

257 0 274*6 2920 807 8 820*6 

178 6 179*8 179 7 179*9 179 7 

299*1 300*0 29 *6 2911 286 6 

2898 291 0 292*2 293*4 294 6 


169 9 178'5 170 8 179*3 180*6 

270 9 2873 800 7 808 4 307*8 

204*8 206 8 207 7 2f 8 7 209 4 

276 3 288 9 3016 314*1 326 5 

300*8 301 5 302 7 803 8 806 0 


302 6 810 3 818*0 325 6 383*4 

281*1 290 8 291*1 284*7 280 0 

229 8 281 7 288 8 285 5 2H7 1 

22*2*7 234 9 246 7 258*9 271*8 

311*2 812 8 818 4 814*5 315 7 


Ja7 Jal7 Ja27 F6 F 16 
1880 198*8 198*1 203 1 209 5 

275*7 269 7 264*4 28»*2 279 8 

264 6 257 0 259-2 261*4 263 6 

808 9 820 2 88(’L 341 5 351 0 

822.4 823 6 824 6 825*6 326*8 



Mr 8 Mr 18 

Mr 28 

Ap7 

303 6 

816*3 

824 3 

832-1 

340^0 

317*1 

834*2 

889 0 

06 

8-0 

1110 

109 8 

108 9 

108*4 

108*1 

854*8 

64 

17*9 

29‘2 

89 9 

275*1 

276*2 

277*0 

277*8 

278*6 

P 20 

Mr 8 Mr 18 

Mr 28 

Ap7 

180 0 

186*7 

132*3 

129*3 

128*4 

828*6 

S401 

844*8 

339*6 

3830 

145 9 

144*7 

148 4 

1421 

140-9 

801*0 

813*7 

320 0 

888*n 

8510 

2812 

285*4 

280'5 

287*6 

288*5 

F 27 

Mr 9 : 

Mr 19 

Mr 29 

Ap8 

824 8 

8.’12‘8 

8406 

848 0 

366-0 

326 7 

322*1 

816*4 

317*7 

828 1 

179 1 

178*2 

177 3 

176*1 

17*7 

284 4 

280 8 

2021 

299 4 

308 8 

296 8 

296 0 

298 0 

290*1 

800*1 

181 0 

1802 

177*8 

174*8 

170*2 

299*9 

898-8 

8070 

8214 

388 4 

209*9 

210*1 

2099 

209*4 

208*7 

83*«9 

851 3 

84 

15*7 

27 7 

806*2 

807*6 

808*7 

309*9 

3U*0 


Mrs 

Mr 18 

Mr 28 

Ap 7 

841*2 

348 6 

856*1 

88 

110 

287 4 

309 2 

310*8 

384 3 

353*0 

288*5 

289 0 

240 4 

2411 

241 3 

288 5 

296 8 

308-2 

320 6 

882*8 

816 9 

818 2 

819-4 

820 6 

3219 

P 26 

Mr 8 

Mr 18 

Mr 26 

Ap7 

211-6 

215 8 

218*5 

220*7 

222 1 

294*8 

8128 

8807 

840*0 

0-0 

2656 

267 4 

2691 

270 6 

271*9 

859*0 

6*9 

12-0 

137 

323 

328 0 

829 2 

880 5 

831*8 

888*0 


0 10 0 20 0 80 N 9 N 19 N 29 D 9 D 19 D 29 

265‘8 208 1 209*1 276*2 283 4 299 9 298*2 806*7 8181 1986 

159*6 174 9 192*0 209*4 226*4 241*8 253*9 259*6 266 0 

264*6 1!65‘5 266*7 26H 4 270 0 271*9 2740 276*1 278*2 

1464 157*4 169*9 181*2 194*7 207*1 219*6 232*1 244*8 

885*4 334*8 884*2 888*6 883*6 888*4 383 2 838*7 834*2 

147 8 164 2 160*8 106*6 172*8 179*1 186*8 191 3 197*4 1939 

171*1 188*6 2001 222*1 285*6 2481 242*2 234*7 282*5 

298^2 294*0 298*2 298 8 299*6 800 9 802*2 808*8 805*7 

216*0 219*6 220*7 2!8*7 212 9 207*6 204*9 206*6 21P9 

040*8 849*0 848 2 847*4 847 0 846*0 846*8 846*5 846 7 


Ja8 

Ja 18 

Ja 28 

F 7 

F 17 

F 27 

Ml 9 

Mr 19 

Mr 29 

Ap 8 

820*5 

82S0 

835 4 

842*8 

360*2 

857 3 

47 

11*8 

IH'O 

26*0 

248 9 

250 0 

259*6 

273 9 

291 0 

808 8 

327 2 

8444 

859*8 

10-9 

280*6 

2H2 9 

2«6*2 

287*6 

290 0 


2!H*6 

296 9 

298*9 

800*9 

257*6 

270*2 

282-8 

295 3 

808*1 

320 5 

883 1 

81$‘4 

867*9 

10*4 

884*7 

$83*6 

886*3 

887*1 

338 8 

330*5 

840 7 

842-0 

843 8 

844*6 

208*7 

209*8 

216*0 

272-7 

227 9 

283*8 

239*6 

245*2 

260*8 

266*1 

2899 

258*7 

269 9 

287 4 

306 8 

828 0 

888 0 

8f)0 7 

366*1 

850 5 

807*7 

3098 

312*0 

314*4 

816 8 

319 1 

321 6 

3240 

826*4 

828*7 

2IS8 

227*8 

237*6 

247*7 

268 6 

269 7 

281*1 

292*7 

804*6 

816*5 

847 0 

817*7 

348*4 

849*1 

360*2 

361*3 

302 4 

868 7 

355*0 

856*8 


lfe«. P. Phal. T7. FhaL Haata. Chifc. Barti. Visa. Anar. Jy«th. Kola. P. Aih. U. Ath* l§ra?. Dan. Satab. P. Bhad. D. Bhad. Berati. 
188*8 140*7 160*0 178*8 180*7 200*0 218*8 220*7 240*0 258*3 260*7 280*0 298*8 806*7 320*0 883*8 840*7 860*0 
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TABI.K V-F. — GBOOKNTEIC PI,ACE8 OP PLANKl’S 


vAiza 


Geocentric Flacei of Wan, Wercnry, Jupiter, Venai and Saturn fCr everjr teutli day of eunent oyale. 

Venua, A,D. 17ea-A.S. 1989 1 


Day ol I S.Ye 

0 

10 20 30 

40 SO 60 70 80 60 100 110 ISO 

180 

140 

ISO 

160 

ItQ 

Eng. date . 

Ap la 

2^p23 

My 8 My 13 My 23 

Je2 

Je 12 

Je 22 

J12 

J1 12 

Jl 22 

Anl 

An 11 

An 21 

An 31 S 10 

S 20 

8 80 

1939 Mare 

2.'i8 7 

203 6 

268*3 

272 5 

270*2 

279*1 

280*8 

2819 

282 0 

280*6 

277*7 

276*6 

209*8 

272*9 

272*8 

274*2 

277*0 

280*9 

W(iro. . 

3463 

344 9 

853*0 

77 

26*1 

4;V7 

62 8 

81*1 

988 

112 0 

110*8 

117 3 

1097 

109*0 

119*4 

133*6 

150*2 

167*9 

Jup. 

830 0 

832 2 

384*4 

330 4 

888 4 

340 0 

841*6 

842*8 

848*8 

844*5 

344*8 

344*7 

844*4 

843*6 

342*6 

341*4 

340*1 

888*7 

Yon. ... 

322 7 

334*6 

840*0 

869 7 

10*9 

22 9 

361 

472 

59 4 

73*6 

B8'tl 

96 0 

108 3 

120*6 

132*7 

145*2 

157*5 

170*0 

Sat. .. 

3569 

868 2 

859 5 

08 

20 

82 

48 

51 

6*9 

6*7 

7*0 

73 

7*6 

73 

70 

6*7 

6*0 

5*8 

Eng. date ... 

Ap 12 

Ap22 My 2 My 12 My 22 

Jel 

Je 11 

Je 21 

J1 1 

Jill 

Jl 21 

J181 

An 10 

An 20 A n 30 

S9 

SI9 

S29 

I‘)i0 Mara .. 

44'4 

50 9 

67 4 

64 0 

70 8 

76*9 

88 4 

89*6 

96 8 

102*6 

109*0 

115 2 

121*6 

128*0 

184*4 

140*9 

147*1 

158*5 

Mere. 

3:12 8 

346 6 

25 

20 8 

40*0 

58 8 

761 

909 

100*2 

99*7 

92*5 

90 6 

08 8 

1124 

1200 

146*5 

164*6 

181*7 

Jup. ... 

857 0 

00 

24 

48 

70 

9 4 

115 

18*.6 

15 5 

17*0 

185 

197 

20*0 

21*1 

213 

21*2 

20 7 

19*9 

Von. .. 

45‘0 

65*6 

64*6 

72*2 

78 0 

80 7 

80 1 

70 6 

69*9 

06 2 

63 8 

60*7 

716 

79*0 

887 

98 3 

108’6 

119*2 

Sat. .. 

8-8 

101 

114 

12 7 

14*0 

15 3 

160 

176 

186 

196 

20*2 

20*8 

21*4 

214 

21*8 

21*8 

20*8 

20*8 

Eng. date .. 

Ap 13 Ap 28 My 8 My 18 My 23 

Je2 

Je 12 

Je22 

.112 

J112 

Jl 22 

An 1 

An 11 

An 21 An 31 

S 10 

S90 

S 80 

19U Mura .. 

28, to 

2SU0 

290 4 

303 2 

809 8 

816 3 

322 5 

828*5 

834 3 

339 8 

814 0 

848*8 

362 1 

854*5 

8557 

855*5 

358*9 

861*2 

Merc. . 

3101 

858 2 

10 0 

36 8 

63 8 

69 2 

80*0 

82 0 

754 

718 

781 

91*0 

107*5 

125*0 

1488 

100*8 

177 0 

189*9 

Jup. ... 

26 3 

27 6 

29 9 

.32 3 

84 7 

87 1 

89 4 

418 

441 

402 

48 3 

50 3 

519 

68*5 

617 

65 8 

56*5 

66*8 

Von. ... 

8.58 3 

10 8 

28 0 

8.5 4 

47 7 

6^»9 

728 

844 

96 6 

108 7 

120*7 

i:i2 9 

1449 

166 9 

168 9 

180 9 

192*7 

204 8 

Hat. . 

21 1 

22 4 

23 7 

251 

20 4 

27 7 

29 1 

30 3 

81*5 

82 0 

33 4 

84 2 

84*9 

85 2 

35 5 

35 6 

85 5 

35*3 

1943 Mara ... 

r>9i 

65 2 

718 

77*4 

83 6 

89 7 

96 0 

102 2 

108 3 

114 7 

1210 

127 3 

133 6 

139 9 

346 8 

162 7 

1592 

165*6 

Merc ... 

354*4 

12 9 

31 2 

47*2 

59 3 

03 4 

681 

52 6 

571 

69*4 

85 4 

103 8 

1217 

189 9 

1604 

170*7 

179*4 

179*7 

Jup. ... 

63 0 

54 4 

66*9 

601 

61 8 

63 5 

66 4 

082 

70 0 

72 9 

76 2 

774 

79*5 

81*6 

83 6 

85*3 

86*9 

88'3 

Ven. ... 

8132 

328 2 

883*8 

344 7 

860 2 

74 

191 

30 8 

42 5 

54 4 

66 3 

78 2 

90 3 

102 4 

1144 

1267 

189 1 

151*4 

Sat 

83 5 

34 8 

801 

87 6 

88*8 

401 

41*6 

42 8 

44 1 

15*8 

40 4 

47 6 

48*7 

49*1 

49*1 

60*0 

60-0 

40*9 

1948 Mara ... 

802*7 

8101 

8177 

3251 

882 7 

840 0 

847*6 

364 4 

15 

84 

14 9 

21*2 

274 

38-2 

38*8 

487 

48*0 

61*9 

Mtfrn, ... 

8 5 

25 1 

88 8 

45 0 

404 

83 9 

30 0 

47 5 

63 0 

81 0 

99 6 

117 8 

1354 

i6o*(; 

161*4 

1040 

1679 

152*8 

Jup, ... 

818 

83 0 

84 8 

85 8 

876 

89*5 

910 

08*7 

95 9 

98 2 

100 6 

102 6 

1019 

107 2 

1094 

1115 

113*6 

115*5 

Ven. 

346 

40*8 

68 1 

69 6 

810 

92 0 

102*5 

113 0 

122 8 

181*6 

189*2 

144 8 

147 4 

147*6 

143 6 

130 7 

182*2 

181*4 

Sat. ... 

464 

47 7 

49 0 

50 2 

515 

62*8 

541 

55 4 

60 7 

68*1 

59*8 

60 5 

617 

625 

033 

64*1 

64*4 

647 

1944 Mara ... 

74 8 

80 2 

85 7 

91 4 

97 2 

103 0 

108 9 

1149 

120*8 

126 9 

188*1 

189*4 

145*7 

1521 

1584 

1660 

174*4 

178*0 

More. ... 

10 7 

24 3 

22 8 

K)1 

16 8 

25 7 

40 7 

68 4 

771 

954 

118*4 

129*7 

14r4 

1472 

142*6 

136*3 

188*7 

148*9 

Jup. ... 

1124 

1125 

112 9 

1137 

114 8 

110 0 

117 6 

1192 

1210 

128*0 

1261 

127 2 

129 6 

1310 

188 8 

180*0 

18fi>2 

140*4 

Ven* ... 

389 9 

362 2 

40 

17 1 

29 4 

41*6 

58 8 

0t»0 

78 4 

90 0 

102*8 

115*2 

127*8 

139 6 

161*8 

164**2 

176*4 

18S*9 

Sat. .. 

59 5 

60 0 

G17 

02 8 

041 

66 4 

60*7 

68 0 

69 4 

70*8 

721 

78 4 

746 

75*6 

76*6 

77*6 

78*1 

78*6 

Eng date ... 

Apia Ap28 

My 8 My 13 My 28 

Je2 

Je 12 

Je22 

J12 

J112 

Jl 22 

Atil 

Au 11 An 21 An 81 

8 10 

8 20 

8 80 

1945 Mare .. 

820 7 

328 5 

.330 3 

34U 

3615 

369 1 

06 

13 9 

211 

28*2 

35*3 

41*9 

48*7 

55*2 

61*8 

67 4 

78*1 

78*6 

Merc. .. 

47 

867 1 

855 7 

39 

184 

85*6 

54 0 

73 2 

91*6 

108 4 

121*9 

129 4 

127*1 

1197 

120*0 

128*8 

143 4 

100*6 

Jop 

14(0 

1441 

143 0 

143 2 

14.3 3 

U8 7 

144* 

145*3 

146*6 

146 0 

149*6 

161*4 

1584 

166*8 

167*4 

160*6 

101*7 

168*9 

Ven ... 

62 

868 8 

864 9 

3551 

358 8 

48 

127 

217 

813 

415 

52 4 

083 

74*7 

80*2 

98-0 

108*8 

121*7 

188*7 

Bat. 

72 8 

73 7 

746 

76 6 

707 

77 9 

791 

80 6 

819 

83*2 
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Mftri, ▲.D. 1687-A.S. 1999, Mercury, A.D. 1648-A.S. 1999, Jupiter, A.D. 16S6-A.0. 1999, 
■eturu, A.S. 1617-A.S. 1999-eont. 
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TABLE V-B. — ilKOOENTKIO PLAOEH OE PLANETS 


TABM 


Geocentric Places of Mars, Mercury. Jupiter, Venus and Saturn for every tenth day of current cycle. 

Venus, AD. 1765-AD. 1999; 
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85 1 

46-9 

5H(; 

70-0 

81-4 

92-.3 

103 0 

118-0 

122-7 

131 0 

188-3 

148-5 

145-1 

144 5 

139-8 

18.3*2 

120 1 

129*6 


Sat 

155 2 

151 0 

164*0 

153 4 

168-3 

163-8 

163 2 

153 7 

154 2 

154-6 

165-5 

156 4 

157 8 

168 4 

169 6 

160-6 

161-9 

108 2 

1952 

Mara 

202-2 

199-8 

195-7 

192 7 

189 1 

188 7 

1S8-9 

190*2 

192 6 

19.5 8 

199 8 

204*3 

209-5 

214-8 

220-8 

227 0 

233 1 

2401 


Mwro. .. 

361-0 

347 2 

358 1 

6-1 

231 

416 

60 5 

79-2 

90-7 

1117 

121 1 

120-9 

113-8 

111*2 

1190 

131-0 

118 3 

185-6 


Jup. 

1*6 

4-0 

6-4 

89 

n -2 

13-4 

15*6 

177 

19 6 

21-3 

22 9 

24*2 

25*2 

26-9 

202 

26-3 

25 9 

25 8 


Von 

810 6 

.363-0 

52 

17 7 

80 0 

42-2 

61-4 

66*7 

79 0 

91-3 

108-4 

115 8 

127 9 

140-2 

152 4 

184-8 

177-1 

189 8 


fiat 

168 5 

167-8 

167 1 

166-4 

1661 

165 8 

165-5 

165 7 

165-9 

166-1 

166-9 

167-7 

168-4 

169-5 

170 6 

171-6 

1728 

174-0 

1958 

Mara ... 

24 0 

31 0 

38-0 

45 0 

61 8 

68-8 

05-6 

72*2 

78-9 

85 6 

92-2 

93 5 

105 0 

111-5 

117-8 

124*8 

130 0 

136 8 


Mito .. 

3.32-7 

344 7 

0-6 

18 8 

,37 6 

50*0 

74-5 

901 

101 2 

103-7 

97*8 

92 9 

98 4 

111 0 

127 0 

144-6 

162 8 

180 0 


Jnp. .. 

291 

313 

33 8 

30 1 

38*4 

40 H 

43 2 

45-6 

177 

50-0 

62 1 

54-1 

65-8 

57 6 

58 9 

60 1 

61-0 

61-5 


V(^n .. 

1 2 

365 0 

352 1 

353 8 

3.57 8 

4 0 

128 

216 

315 

41 8 

62*6 

03 6 

76-2 

86 6 

98 .1 

110-3 

122-3 

1318 


fiat 

181-4 

180-6 

179-8 

179 1 

178 0 

178 1 

1776 

177 6 

177 6 

177-6 

1731 

178'6 

179*2 

1801 

1810 

181-0 

188 1 

1813 

1954 

Mara ... 

246 6 

250-1 

252 9 

2518 

2.50-1 

255 8 

254-6 

252-1 

249-5 

247 0 

215 3 

243- S 

246 1 

24S3 

251 6 

255 6 

260*6 

265 9 


More .. 

338*3 

3,56 0 

11-6 

33 7 

62 0 

68.5 

89 0 

85 4 

80 1 

74 6 

78 6 

90 0 

106-5 

J-J3-0 

1410 

1691 

176-7 

189-6 


Jup 

56 9 

.58*0 

60 0 

62 7 

64-9 

67-1 

69 6 

71-7 

74*1 

76-4 

78-6 

80 9 

83 2 

8.5-2 

87 2 

80*1 

90-8 

92 2 


Yen .. 

18 1 

80 5 

12-7 

540 

66 8 

79 0 

90 7 

102 5 

114 1 

125 7 

137-0 

1185 

159*5 

170 3 

180*4 

190 2 

199 2 

2l)6-« 


Sat 

194 0 

193 2 

192 4 

191-6 

191-0 

1904 

189 7 

189 5 

18.T3 

189-0 

189-.3 

189*6 

1 90 < » 

190 8 

1910 

102 3 

198 4 

194-5 

1955 

Muth 

3K6 

1.5 2 

52-0 

5H-6 

6.5 4 

71 9 

78-4 

86-0 

91 4 

9S-0 

1014 

110 7 

117 1 

123 4 

1800 

136 2 

142 5 

148 9 


Merc 

851-9 

111 

29-1 

40 2 

59 8 

661 

62 9 

56 0 

.581 

68-2 

83 7 

100-9 

1191 

137 5 

164 7 

169 9 

180 6 

182-8 


Jup 

8.)-H 

86 9 

081 

89-5 

91-3 

93 2 

05 0 

97-2 

99 3 

1016 

103 7 

JOt. 1 

108 8 

no 5 

112 8 

114 9 

117 0 

1191 


Vett. 

823 8 

.33r>‘8 

.347 7 

859-9 

12 0 

24-8 

36 4 

4S 6 

60*8 

72 8 

85-2 

97 3 

109 6 

12/ 8 

1341 

146.5 

168 9 

171.3 


Bat 

206 2 

205 1 

204-6 

203 9 

203*2 

202 5 

201-7 

201-3 

200 9 

200 5 

200 6 

2tK)7 

200 9 

201 6 

202 1 

202 6 

203 5 

204-5 

1950 

Mara ... 

2743. 

280 6 

280 0 

293 0 

298 7 

,304 4 

309 5 

311 4 

318 7 

322 4 

325 3 

326 4 

327 8 

325 8 

323 4 

321 0 

318 6 

3175 


Mf*rr . 

6-6 

23-8 

-18-1 

40 2 

4)4 8 

37 5 

37 7 

40 9 

61 6 

78 9 

97 3 

116 7 

133 0 

149 5 

161*7 

]i;6-7 

1622 

15.5 6 


Jiip 

116 8 

1168 

117 1 

117 7 

IIK'O 

ir-i-T 

1210 

122 8 

124 5 

i2<;-4 

128-.5 

jSO-T) 

132 7 

134-8 

137 1 

139 3 

Ul'5 

14.3-7 


Von .. 

45 (» 

aryl 

03 7 

70 4 

76 4 

70 8 

74 6 

68 7 

62 .5 

,59*2 

60 2 

64 8 

71 0 

79 2 

88 .1 

98 5 

108*9 

119*9 


Sat. 

218 0 

2)7 8 

216-6 

216-9 

216 I 

214 3 

213 6 

2180 

212*4 

211*9 

‘2118 

2)17 

2117 

212-1 

212 6 

213 0 

213-9 

2) 4-8 

1957 

Mars 

:>3 4 

59 7 

(iB-8 

72 2 

78 8 

8 1-8 

91 ] 

97-2 

103 7 

109 s 

J16 3 

122*6 

128 7 

135 9 

141 7 

148-1 

154 ,) 

160 0 


Mhi’i’ 

16.5 

26 2 

•26 7 

11)8 

17 2 

25 0 

89*0 

.56 4 

74 8 

93 

in 7 

1281 

142 2 

149 2 

147 5 

139-9 

1 8.5 5 

147-8 


Jup 

149-6 

148-0 

147 M 

147 5 

147 3 

147 0 

148-2 

109 1 

150*1 

1.">1 4 

i53 1 

15) 8 

156 5 

15S 1 

160 7 

162 7 

165*0 

167 2 


Veti ... 

359 7 

12-1 

21 4 

30 7 

491 

6J-8 

715 

85 7 

97-8 

109*H 

122 0 

1310 

146 1 

1.58 1 

1701 

182 9 

193 8 

20.5-3 


Sat 

228-0 

229-0 

228-4 

227 8 

227-0 

220-2 

225 5 

2218 

2241 

223 5 

223 2 

222 9 

222-7 

222-9 

228 1 

22.3*1 

2241 

224 8 

1968 

Mnis 

29.5 2 

302-0 

809-9 

.317-2 

324 8 

3316 

828 0 

84.5 1 

852 3 

.158 7 

.5 0 

10*9 

16 4 

21 7 

26 1 

30*0 

33] 

‘;4K 


More ... 

85 

2*3 

367 8 

40 

16-7 

33-0 

.51 9 

70 9 

89 7 

1068 

121-6 

131 1 

1312 

124.3 

1215 

128 8 

1115 

157-8 


.Tup 

183-6 

182 2 

180 9 

179 8 

178 8 

178*1 

177-0 

177-1 

177 0 

178-2 

179 1 

180 1 

181 5 

183 0 

184-7 

1«() 4 

188-5 

190 0 


Vt*n 

318 2 

823 6 

334-3 

345 f> 

360 7 

8 1 

19 9 

31 0 

43 4 

.)6 3 

67 3 

79 3 

91-4 

103*4 

115 6 

1-27*9 

140-2 

152-0 


fiat. 

241 0 

240 6 

240 2 

2.19-7 

239 0 

288*3 

2.17 5 

230*8 

236 ! 

235-3 

2348 

234-3 

233 9 

233 9 

234 0 

234*0 

234-6 

23.V2 

1959 

Mara . 

08 .5 

71 1 

79 9 

85-8 

91-7 

97 7 

103 8 

109 9 

116 0 

122 0 

128 3 

1316 

1410 

147 2 

163 7 

160 2 

166-.5 

173-2 


Mero ... 

339 8 

313 3 

356 1 

11 1 

29 2 

48 1 

07 1 

86-0 

100 4 

I11-4 

1142 

107-7 

10,3 7 

108-8 

120 8 

137*0 

164 7 

172-0 


Jup. 

217 5 

216 0 

21.5 4 

2141 

312 8 

2110 

210 3 

209 2 

208 t) 

208 0 

207-9 

208*1 

208 6 

209 3 

210 5 

211 8 

218 4 

216’0 


Von. 

3.5 0 

47 3 

59 0 

70 4 

HI 8 

92 5 

1081 

113 1 

122 6 

130 7 

187-7 

142 4 

142-5 

141-6 

136-6 

129-8 

126 7 

127*0 


Bat. 

2519 

251 7 

251 5 

251 2 

250 0 

250 0 

2193 

248 6 

247 9 

247*1 

246 1 

245 7 

245 1 

245*0 

244 0 

2U8 

246 2 

245-6 

1960 

Narn ... 

313 8 

321 4 

82J3 

336 9 

344 4 

352 1 

859 4 

68 

14 0 

21*1 

27 8 

317 

412 

47 4 

63 6 

59*3 

04-7 

69 7 


Mi'ro. 

33.3 3 

318 7 

02 

25 2 

44-2 

62 5 

78 7 

91 1 

061 

91-2 

85 3 

89-1 

100 2 

115 5 

182 8 

150 8 

108- .5 

1849 


.)np ... 

2.''.0 0 

250 2 

2198 

249-2 

248 3 

247 2 

245 9 

244 6 

243 2 

242*0 

240*7 

240-2 

239 t; 

239-4 

219 6 

240*1 

240-9 

242-1 


Vni .. 

.Hll 2 

3580 

.5 8 

18 2 

30 6 

4-2 8 

551 

67 6 

79 6 

91-9 

104-1 

116 4 

128 6 

140 8 

163 1 

165 4 

177 7 

189*9 


fiat. 

2031 

263 0 

21.2 9 

262 8 

202 3 

2618 

261 2 

260 4 

259 6 

2.58 9 

258-2 

2.57-5 

266-8 

2.5o'.5 

256*2 

255 8 

256 0 

266 2 

1961 

Mara 

85 0 

90-S 

95 1 

100 1 

105 7 

111*3 

1171 

122 8 

128 8 

134*8 

MO-8 

147-2 

153-2 

159-7 

166-1 

172 7 

179 2 

185*9 


More. 

813-9 

2 3 

21 3 

39 7 

.50 7 

70 8 

77-0 

74 3 

67 8 

68‘.5 

7S-7 

93-8 

111 1 

129 4 

147-3 

ini.) 

179-8 

189*7 


Jup 

280 8 

281 9 

282 8 

283 4 

2S3 5 

28.) 3 

282 8 

282 1 

2810 

279 7 

27m 5 

277-1 

275-8 

274 7 

273 K 

273*1 

272 8 

272-9 


V.-ri. ... 

8r>7 1 

3516 

349 8 

351 7 

356 8 

3 6 

12-1 

21 5 

31-7 

42*0 

58-0 

64*1 

7>-7 

87-, 3 

90 0 

non 

122 4 

134-8 


Sat 

273 8 

2740 

274 2 

274 4 

274 0 

273 tl 

273 3 

272 5 

27J 7 

2710 

270-3 

269 6 

268'H 

268 3 

267 8 

267-2 

267-2 

267*2 

1902 

M ars 

33 ri 

339 0 

3 P) R 

354 .5 

2 0 

9 0 

16 9 

24-3 

31*6 

38*6 

45*H 

52 5 

69-0 

65*7 

71 -9 

78*2 

84 2 

90-0 


Mero .. 

358 5 

16 9 

.31 2 

48- 7 

57 2 

50 0 

49-3 

48 1 

57 6 

72-0 

89*1 

107 4 

125 8 

143 5 

1.59 2 

171 5 

176*3 

171-8 


Tup. 

309 6 

3110 

313 4 

314-0 

316 3 

317 2 

.1181 

318 4 

318 0 

.318 3 

317 7 

316-7 

3157 

31 1 4 

818*0 

311 5 

810*3 

339-2 


Von 

187 

31-0 

43-1 

66-3 

07 3 

79 3 

91 1 

103 1 

114-6 

126*1 

1.37-6 

148-9 

1 59-8 

170 5 

180 7 

190.3 

199 0 

205-8 


Sat. 

284 7 

. 2K5 0 

285 3 

285 7 

285 5 

285-3 

285 2 

284 5 

2810 

‘28.V1 

282*6 

281-8 

2HM 

280-4 

279*7 

279-1 

278 9 

278-7 

MohIi 

Vrhli. 

Mith. Kat. Sim. Kan 

. Tul. 

Vrach, Dhan. Mak. 

Knm. 

Min 

Aivn. 

Bhar. Krit 

Eohi. 

MHg. 

Ardh. 

Puuar. 

Pnah. 

AsIor. 

30 

(;o 

90 

120 15.) 180 

210 

240 

270 80C 

330 

860 

13*8 

26-7 

40-0 

58-3 

66-7 

80-0 

93-3 

106-7 

120-0 
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Kan, A.D. 1837-A.1>. 199», HsroAtry, A.D. 1845~AD. 1999 ; Jupiter, A.D. 1666~A.1>. 1999; 
Saturn, A.1). 1617— A.D, 1999— omo 


180 

190 

200 

210 

220 

230 

240 

250 

260 


270 

280 

290 

300 

310 

320 

330 

340 

350 

330 

010 

0 20 

0 80 

Ni) 

N 19 

N29 

D 9 

D 19 

D 29 


J»8 

Ja 18 

Ja28 

F7 

F 17 

F27 

Mr 8 

Ml* IH 

Mr 26 

Ap7 

130*6 

180’7 

142*5 

148 6 

164 3 

160*0 

166*4 

370*8 

1761 

1952 

181*3 

186 0 

190 6 

1916 

198 2 

201 0 

203 4 

204 4 

204*7 

203*4 

168*9 

1850 

204*1 

220*6 

234*7 

244*5 

245 6 

238 6 

234*4 


240*1 

252 1 

267 7 

285*1 

803 0 

320*9 

837*1 

850*6 

357*8 

358 4 

3t3 1 

841 8 

340 7 

839*6 

339 8 

889*1 

339*2 

339 8 

8106 


843*7 

848 2 

344 8 

840 *t) 

34S 6 

360*7 

852-4 

855 8 

357 7 

0*0 

132 7 

lay-e 

147 8 

167*1 

167 0 

177*6 

188*6 

200*1 

211*8 


223 5 

236*6 

247 7 

260*1 

272 2 

284 7 

297*0 

809 2 

3216 

884 0 

1(U4 

165*6 

166*8 

167*9 

168*9 

169*9 

170*9 

171*4 

171*9 


172 6 

172 5 

172*6 

172 6 

372*1 

171*6 

171*1 

170*4 

169 7 

16S-9 

















Mr 9 

Mr 19 

Mr ‘'•9 

Ap8 

240*7 

2537 

260 0 

268*2 

275 7 

283 0 

290 6 

298*2 

305*8 

1953 

313*4 

821 0 

828*4 

336*2 

348 6 

351*0 

858 4 

6*7 

13*1 

20 8 

18.{ 7 

200 2 

215 5 

226 8 

230 5 

226*1 

218 9 

222 0 

232 4 


247 0 

264*2 

281*7 

299 4 

816*0 

8801 

38S 8 

33H 1 

380*6 

329*5 

21*3 

23’1 

21*7 

20*4 

19 0 

17*9 

J6*8 

KiO 

15*(» 


15*5 

15 9 

16 5 

17*1 

IS 6 

20*1 

21 9 

23 7 

25*7 

27 8 

201*0 

2J40 

22b*J 

288*3 

250 5 

262*6 

274 6 

286*4 

29S 2 


300 6 

320*6 

38) 2 

841 1 

350 6 

858 5 

4 8 

H 3 

S*3 

4*2 

175 1 

176 3 

177*5 

17rt8 

179*8 

I, so *8 

181 9 

182 0 

183 3 


184*1 

184 3 

181*5 

181*7 

184*4 

181*1 

183 S 

183*1 

182 4 

181-8 

143 2 

149 3 

165 5 

161*6 

167*(. 

173*7 

179*8 

185*8 

191*8 

1954 

197 7 

203 6 

209 2 

211 9 

220*4 

225*7 

231 0 

235 S 

240 4 

241. 6 

195 0 

208*5 

21 [ : 

212 I 

20 1 0 

204 4 

213 0 

227 0 

243 4 


2(»0*7 

278 6 

295*2 

309 6 

31*7 

321 3 

314 6 

310 7 

316 7 

8*!9*9 

01-(. 

617 

(112 

()0 3 

o9 i 

68 0 

56 6 

55 2 

5iO 


52*8 

51*0 

{)! 3 

5l*n 

51 0 

51 1 

52 2 

53 1 

"4*1 

66 0 

140 i 

158 7 

171 J 

183 5 

i -ir) h 

208*3 

220 9 

233 4 

216*1 


26S-6 

271*5 

284 0 

296 6 

309 3 

821 8 

33 1*4 

316 7 

359*2 

11*6 

385 5 

186 7 

lcS7 9 

180*1 

190*2 

194 3 

192 4 

193*2 

194 0 


194 9 

195* i 

195*9 

196 3 

196 2 

196 1 

196 0 

195 4 

191*8 

194 3 


271 5 

277 7 

28 1 0 

290 7 

297 5 

304 3 

3112 

:n8*'> 

825 1 

1D55 

332 .1 

3305 

3 10 0 

353 0 

07 

7 (< 

11 4 

21*3 

28 2 

35*1 

198*2 

197*9 

180 4 

187 6 

194 7 

207*2 

223*0 

240 3 

257 7 


271*6 

2h9 7 

306 0 

3015 

298 0 

293 i 

•297 3 

3()S 5 

324 6 

342*2 

93 5 

94 4 

95 1 

95*4 

95 4 

95 0 

913 

93’ 4 

92 2 


91 0 

89 7 

88 1 

87 1 

Sf)l» 

85 3 

81 8 

84 0 

81*9 

86*4 

212 7 

215 8 

2154 

210*4 

201 5 

200 (. 

200 0 

201 0 

209 9 


218 1 

227 2 

2.r*.{ 

247 8 

259 0 

270 8 

281 H 

293*8 

305 6 

317 5 

195 6 

190 H 

198 0 

1991 

200*3 

201 5 

202 (. 

203 6 

204 6 


205 5 

20(rl 

20li 7 

207 3 

207 4 

207 0 

207*7 

207 3 

2o0 9 

2116*4 

















Mr 8 

Ml 18 

Mr 2ft 

Ap7 

13o 2 

1()I 7 

168 1 

174 3 

180*8 

187 1 

193 5 

199*9 

206 3 

1956 

212 8 

210 3 

225 8 

232 .3 

23s 7 

245*2 

2510 

2 18 1 

264 0 

270 9 

176*5 

171 5 

176 2 

187 6 

202 7 

219 7 

237 0 

251*1 

269 6 


282 1 

2s; 7 

2 S3 9 

277 2 

2^8 4 

288 0 

302 7 

320 2 

388*6 

857 0 

120 8 

12; *4 

123 9 

125 2 

126 2 

126 8 

li7*3 

127*4 

1271 


12(i() 

125*7 

1216 

123*3 

122 0 

120 0 

ll*(3 

118 1 

117*0 

116 9 

183*8 

196 1 

208*7 

221*2 

233 (» 

24(i 2 

268 5 

2712 

283 .» 


296-0 

3US I 

82(1*5 

832 0 

314 6 

.»5t) 1 

78 

19M 

30 1 

40*7 

205 5 

206 7 

207 9 

209 0 

2102 

2114 

212 5 

213 0 

211 7 


2167 

21(> 1 

217*1 

217 9 

218 2 

2’8 0 

218 r» 

2187 

218 

2183 

















Mr 9 

Mr 19 

Ml 29 

ApH 

817*6 

818 7 

321*4 

3J4(; 

3/8 7 

333 2 

338 0 

843 5 

348 8 

1967 

8517 

0 5 

0 6 

12 (i 

187 

2 1 0 

.<1 1 

37 3 

43 7 

50 0 

157*0 

168 0 

1S2 5 

199 2 

216 6 

233*7 

249*8 

202 9 

27o 8 


269 .( 

201 ; 

200 A 

2()8 3. 

•2S1 8 

298 5 

810 0 

334 9 

362 9 

8*8 

145 H 

147*8 

1198 

151*6 

153*2 

154 6 

ir5*9 

156 9 

157*5 


158 1 

158 0 

1 57 8 

157 

1 56 4 

155 2 

151 0 

1 52 H 

161 4 

15u 1 

1312 

143 0 

154 0 

166 4 

178*6 

190 7 

2(y3 (1 

215 3 

227 9 


240 1 

252 9 

2(>5 5 

277 9 

290 1 

303 2 

315 (. 

328 2 

3 40 .5 

852 9 

216 6 

216 7 

217 8 

218*9 

220 2 

221 5 

222 8 

223 9 

225 0 


2200 

22*. 8 

227 0 

22s 5 

228 0 

229 ■> 

229 7 

229 6 

229 5 

229 6 

167*4 

178 9 

180 4 

187 1 

193*6 

200*1 

207*0 

213'9 

226 6 

1968 

227 5 

284 1 

241 4 

248 4 

255 5 

262 5 

209 7 

276 9 

2S4 3 

2010 

162 2 

i78 5 

1961 

2131 

229 8 

244 1 

253 6 

254 6 

247 7 


24:1 / 

248 8 

261 5 

277 3 

20 19 

313 1 

3.*0 9 

347 5 

00 

80 

169 3 

171 6 

173 7 

1 75 ; 

177 8 

179 8 

181 6 

183 2 

184 7 


ItO 0 

186 0 

18/ 0 

1S8 1 

188 1 

18/9 

187 4 

186 5 

185 1 

1842 

216 9 

228 3 

239 4 

250 1 

260 3 

2700 

278 7 

285*9 

290 7 


2! '2 2 

290 1 

284 0 

278 i> 

270 7 

278 A 

282 9 

290 1 

208 4 

308 0 

225 5 

22()'6 

227*5 

228 6 

229 8 

231 0 

232*1 

233*2 

23-1*4 


235 5 

230 5 

237 5 

238 5 

239 1 

239 7 

240 1 

240 6 

2498 

240 9 

85*5 

81 8 

32*8 

30 2 

27 3 

25*2 

23*3 

22*8 

24 0 

1969 

25 8 

28 4 

31 (> 

85 5 

39 9 

44 5 

4ii 5 

64 0 

000 

05 5 

175*0 

192*7 

209 6 

224 5 

235 9 

239 1 

234 6 

228 2 

231*1 


241 3 

256 5 

273 4 

291 4 

309 2 

326 2 

810 0 

319 0 

340 0 

341 0 

192 7 

195 0 

1971 

199*2 

201 6 

203 7 

205 8 

207*9 

209*9 


211 7 

215 3 

214 9 

2i(.2 

217 2 

2180 

218,5 

218 6 

218 4 

217 9 

166 0 

177 6 

189*9 

202 4 

215*0 

227*6 

240 1 

252 9 

265 6 


278 1 

2HU 7 

303 3 

315 0 

32h A 

34110 

352 8 

6 1 

17 1 

29 4 

285 7 

236*6 

237 5 

238 4 

239 6 

240*6 

241*8 

243 2 

244 2 


215*3 

2‘40 4 

247 5 

24s 5 

249 3 

260 1 

250 9 

251 3 

2517 

262 1 

















Ml* 8 

Mr JK 

Mr 28 

Ap7 

179 8 

186 5 

193*1 

199 9 

2oC9 

213 7 

220 7 

227 7 

234*9 

1960 

242 1 

240 5 

250 8 

2013 

271 7 

279*2 

286 9 

294 5 

302 2 

300 9 

180 6 

205*1 

218*2 

2‘»5 4 

220 6 

211 8 

213 1) 

222*3 

286 5 


262 7 

270 3 

288 1 

3o./ 0 

319 9 

829 9 

331 6 

324 7 

321 0 

327 6 

217 0 

218 9 

2211 

223 3 

225 1 

227 6 

230 0 

282 2 

231 3 


286 6 

238 7 

240 7 

212 0 

244 5 

24() 0 

247 3 

248 5 

2 49 4 

250 0 

182*4 

188*9 

147 6 

156 9 

167 0 

177 8 

189 0 

200 5 

212 2 


223 9 

236 0 

218 1 

2*6u 6 

272 8 

285 3 

297 5 

309 8 

822 2 

334 0 

246 0 

246 8 

247 6 

248 3 

249 4 

250 5 

2516 

262 8 

254 0 


255*1 

250 2 

257 8 

258 4 

259 4 

200 8 

2bl*3 

2t>r8 

202*3 

202*0 

















Mr9 

Mr 19 

Mr 20 

Ap8 

741 

78*3 

816 

84 1 

86 5 

861 

85 2 

82 7 

79 4 

1961 

75*8 

72 4 

(>9 8 

08*6 

0 s 8 

70*2 

72 3 

75 4 

79 0 

83*0 

198 8 

207*2 

206 8 

iy'<3 

196 8 

208 8 

216*5 

232*8 

249 4 


26(> 9 

283*8 

299*1 

310*5 

311 3 

808 0 

303 0 

307 3 

818*7 

334 5 

248 4 

2419 

240 7 

243 7 

260*6 

262 7 

265 0 

267*2 

269 6 


261*9 

264 1 

266 4 

208 7 

271*0 

.78 0 

276 (( 

270 0 

278 6 

2801 

2022 

214 4 

226 6 

230 0 

251*1 

268*1 

275 0 

286 9 

298 4 


309*8 

320 9 

.{31*2 

341 2 

360 2 

357 8 

3 4 

6 1 

63 

04 

266 8 

257*0 

267 7 

258 4 

269 4 

260 4 

261*4 

262 6 

263 8 


2{A 9 

200*1 

267 3 

268*4 

269 4 

270*4 

2716 

272 2 

272 0 

278 0 

192*8 

199*7 

206 0 

213*5 

220*5 

227*6 

234 9 

212*8 

240 7 

1962 

257*2 

240 8 

272 4 

2801 

287 0 

295 6 

803*4 

3114 

319*4 

327 1 

192 2 

185*8 

180*7 

185 8 

196*8 

2119 

228 8 

246 2 

263*4 


279 0 

291 5 

297 2 

298 8 

286 7 

287 8 

298 0 

312*7 

33(/'/; 

348 6 

278*2 

273*9 

275*0 

276*3 

277 7 

279*6 

281*4 

283 4 

285 5 


289 8 

29(1 2 

292 * 

294 8 

297 2 

2i.9 0 

302 9 

301 3 

800*5 

308*0 

147*0 

156*3 

1718 

184*1 

i9(;*6 

208*9 

221 5 

234 2 

246 9 


269 6 

272 1 

284 7 

297 8 

310 0 

822 1 

3.(5 0 

847 6 

850 8 

12*2 

267*2 

267 7 

268 2 

2tj8*8 

269*7 

270*6 

2715 

272*6 

273*7 


274 9 

270 1 

277 8 

278-4 

279 6 

280 6 

2817 

282 6 

288*5 

284*8 

96*6 

100*9 

105*7 

110*3 

1142 

117 6 

120*2 

121 8 

122*0 

1963 

12i 3 

no 4 

117*6 

113*8 

109*8 

lOt/0 

104‘(i 

103 3 

103 0 

106*6 

166*1 

167*2 

177*1 

191*7 

208*3 

225 7 

242 9 

259*0 

272*8 


280 0 

278 9 

271 6 

209 7 

278 1 

2916 

308 3 

826 6 

3UO 

81 

808*4 

808*0 

307*8 

308*0 

308*6 

309T) 

810*6 

8120 

318*7 


31 >6 

317 5 

819 7 

322 0 

324 3 

826 7 

329 0 

831 4 

333*8 

330*8 

210*8 

2128 

212*0 

206*7 

2010 

197 6 

198*6 

202 6 

209*8 


217 7 

227 3 

28/ 3 

248 0 

259 3 

270 8 

282 2 

2941 

30)9 

317 9 

278*4 

278*7 

279 0 

279 4 

280 2 

281*9 

2817 

282 8 

283*9 


i84-9 

280*1 

287*3 

288 0 

289 8 

291 0 

2/i2 1 

293*1 

2941 

295'0 

Mag. 

P. Phal 

, U. Plial. Jtasta. Ohit. Svati. Visa. Anar. Jyesu. Hola P. A^h, U, 

Ash. 1 

Bra\ . 

Dan. Satah. 

P Bhad. U. Blind. 

Horai 


183-8 U8-7 IIWU 178-3 I8(i-7 20t)-0 213-3 230 7 2«0 2S8-8 266-7 280 0 203 3 3007 320 0 333-3 3«-7 OO.OO 
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TABLE V-B.—GEOCENTEIO PLACES OF PLANETS 


TA8LS 


Geooentno Plftooi of Mars, Moronry, Jupiter, Tonus and Saturn lor OTtr/ tenth day of current oyole. 

Venus A.D. 1766-A.D. 1999 ; 


Daj of LS.y. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

lao 

180 

140 

150 

160 

170 

finir. date ... 

Ap 13 Ap 28 My 8 My 18 My 23 Jo 2 

Je 12 

Je 22 

J1 2 

JI 12 

Jl 22 

An 1 An 11 

An 21 An 31 

8 10 

8 20 

8 80 

1063 

Man . 

106 0 

109*3 

U8*0 

117*1 

1217 

126 5 

181*0 

187 2 

142 7 

148*6 

164*5 

100*4 

100*8 

173*0 

1797 

188*0 

192‘7 

199*7 


‘’ere 

11 M 

27 8 

87*3 

87*9 

30 7 

28*4 

36 2 

49 9 

66*7 

84 8 

108*6 

121*8 

188*7 

162*1 

158’3 

157 8 

149*5 

U9*4 


Jop. ... 

887-5 

339*8 

342*1 

3448 

346 4 

848*8 

360*0 

354 5 

352 8 

368*8 

864*5 

854 7 

854*9 

854*6 

853*7 

852*8 

86l*6 

850*2 


Ven 

32i‘l 

.)3a'2 

848 2 

04 

12 6 

24*8 

37 0 

49*1 

61*8 

73*3 

86*7 

97 7 

110*1 

122*4 

134*8 

147*0 

159 4 

171*9 


Sat. . 

296’5 

2961 

298*7 

297*2 

297*8 

297-4 

297*4 

296*9 

296 4 

206*0 

295*2 

294 4 

298*6 

292*9 

292*2 

291*6 

291-1 

290*7 

1064 

Man .. 

347 6 

355 2 

2*9 

10 9 

180 

25-8 

326 

89*9 

46*0 

53*8 

00 8 

67 4 

74*2 

80-6 

87*2 

93*4 

99-5 

105*7 


Merc. .. 

16 8 

19 6 

18*1 

8*6 

14*6 

27-6 

441 

02 4 

81*4 

100 8 

117 0 

131*6 

141*0 

141*6 

184*6 

131‘3 

138*0 

151*6 


■ up. 

54 

7*8 

102 

12 5 

14 0 

17 3 

19 6 

216 

23*6 

25*6 

27*1 

28 6 

297 

30*5 

81*1 

81*2 

31*0 

30 5 


Ven. 

46*8 

561 

63*3 

69 5 

73 7 

74 3 

70 7 

05 0 

59 8 

67*1 

68 7 

08 3 

70*8 

78*0 

88*4 

98 7 

109*4 

120-4 


Bat. 

306 5 

807*2 

807*9 

808 7 

309 0 

809 3 

309 6 

809 2 

308*9 

303*G 

308*0 

807*4 

306*7 

806*0 

305*1 

304*2 

308*7 

308*2 

1968 

Mare . 

136*4 

135*6 

180*4 

138 0 

141*4 

145 1 

149 3 

153 9 

169*0 

104*2 

170 0 

176*8 

181-8 

1881 

194*5 

201 1 

207 8 

214*5 


More. 

860‘1 

849*9 

353*3 

55 

21*2 

89 4 

68 6 

77 2 

95*0 

1105 

1219 

124 7 

118-6 

113*7 

118‘6 

180 8 

140 3 

1«8*3 


Jnp. ... 

32 7 

35*0 

37 3 

396 

421 

44 4 

46*8 

49*2 

615 

53*7 

56*8 

61*9 

69-8 

61*5 

63*1 

64-8 

05*3 

001 


Ven. 

02 

120 

24 9 

37 4 

49 6 

61*8 

74 1 

86*2 

98 4 

110 4 

1220 

134 6 

146*6 

168 5 

170 6 

1824 

194*2 

205*8 


Sat. 

8176 

81K*t 

319 3 

320 3 

320 8 

821 3 

321*8 

321*7 

8210 

321*0 

321*1 

820 6 

8200 

819 2 

818*4 

317 6 

310*9 

310 2 

1066 

Mars .. 

3'1 

10*9 

1H*1 

26*5 

32*6 

39*8 

47 0 

64 0 

60 9 

07*8 

74 4 

81*2 

87 6 

91*3 

100*6 

107 0 

118*2 

119 6 


Mere. ... 

333’8 

;)48'4 

368*8 

16*6 

85 5 

54 4 

72 9 

H9*3 

1019 

100 8 

1010 

00*1 

90 5 

110 2 

126*2 

142-6 

1(50*2 

177*9 


Jop, 

<10 8 

62 4 

6i*8 

68 4 

68 5 

70 0 

78 0 

76 2 

77 0 

79*9 

82 2 

84 5 

80 0 

88 9 

90*9 

92*8 

94*0 

90*0 


Ven 

313 4 

823 6 

334*8 

846 8 

367 2 

8*8 

20 5 

82*2 

44*0 

55 9 

07 8 

80 0 

919 

104 1 

1162 

128 0 

140 8 

153*2 


Sat ... 

828*6 

329*7 

830*8 

331 8 

382*6 

883*2 

383 0 

334 1 

384-3 

834 5 

334 2 

838 9 

883 5 

832 8 

338 1 

881*3 

330*6 

329 7 

1967 

Man 

180*6 

177*1 

1761 

171*7 

171 2 

172*1 

174*1 

1771 

180*6 

184*8 

189*6 

194*7 

200 6 

2O0-.3 

2128 

218*7 

22,5*2 

233*1 


Mere 

837 1 

854 2 

127 

316 

501 

67 0 

80*0 

87*9 

86*1 

78 0 

79*2 

80*2 

302 9 

120 9 

1.39*1 

156-9 

1781 

188*9 


.Jop. ... 

90*0 

90*8 

920 

93*3 

94*9 

96 8 

98*6 

100*6 

102*7 

105*0 

107*1 

109 4 

111*7 

1139 

110*1 

1188 

120 4 

122*4 


Ven. 

30*1 

47 8 

69 4 

70 9 

82 0 

93*0 

103 2 

113*2 

122*2 

130 2 

130 5 

140 7 

I'lOl 

l.>8 (( 

1318 

1200 

124 7 

12.V8 


Sat. ... 

889*H 

341*0 

842*2 

343 4 

344 8 

845 2 

346 2 

340 7 

347*2 

847 0 

847*5 

347* t 

347 8 

846*7 

846 1 

34,5*5 

3417 

348*9 

1968 

Mare ... 

18*2 

25*4 

32*6 

89*5 

4tJ*6 

53 0 

00 8 

07*1 

74*0 

80*7 

87 0 

93 7 

100 4 

100*6 

1137 

1195 

126 0 

132*1 


Merc. ... 

349 9 

88 

27*2 

44*5 

59*2 

681 

67*7 

602 

59 2 

07*7 

82 1 

99T 

1172 

135*5 

162*8 

168 0 

180*7 

185 6 


Jun. .. 

121*2 

121*0 

121*1 

1216 

122 3 

128 6 

124 7 

126 2 

127*0 

329 7 

1317 

183 7 

136 9 

138*1 

140 3 

142 0 

144*8 

140*9 


Von. ... 

841*7 

354 2 

i;*8 

18 7 

M*2 

43 3 

55*7 

08 0 

80 2 

92*4 

104*8 

116 9 

129*1 

141*3 

163*6 

166 0 

178 2 

190 6 


Sat. 

351*6 

352*9 

351*2 

35r> 4 

356 5 

357*6 

868*6 

369*3 

00 

07 

t)9 

11 

1 2 

OH 

0*4 

OO 

359 2 

368 4 

19()0 

Mare ... 

282*0 

233 1 

238*3 

282*8 

2800 

227 5 

224 4 

222*8 

220 9 

220 9 

222 2 

224 7 

2281 

282 8 

237 0 

242 5 

24S*3 

254*2 


Mwjc. 

48 

22 3 

87 6 

47 7 

49*4 

42 4 

39 3 

46 1 

60 3 

70. 9 

95 1 

113 7 

131 7 

Hhl 

1(*18 

108 0 

167*0 

160*1 


Jup 

154 2 

163*2 

152 3 

151 7 

1516 

161 6 

162 0 

162 7 

168*7 

155 0 

156 4 

1681 

159 9 

1019 

103 9 

106 0 

108*1 

170*2 


liTen 

8631 

348-4 

346*8 

350 3 

.360*0 

3 2 

12 1 

21*6 

31 7 

12 5 

53 4 

015 

70 1 

87 7 

J(9 .5 

1113 

123*5 

136 6 


Sat. ... 

8*4 

47 

6*0 

73 

8*5 

9*7 

10*9 

11*8 

12 7 

13*7 

141 

1P6 

15*0 

14*9 

14*8 

14 6 

11*0 

1.3 4 

1970 

Mars 

82 7 

39*8 

46 6 

63 4 

00 0 

66*8 

73*6 

79*9 

86 4 

92 9 

09 4 

106-9 

1123 

1190 

126 2 

131*6 

137 8 

1441 


Merc. 

1.5*3 

27*1 

30 4 

28*7 

10*8 

25 8 

37*9 

54*3 

72*5 

918 

109 7 

127 0 

U17 

]6t)*5 

1615 

14-8 4 

141 1 

148 1 


Jnp. ... 

188 8 

186*0 

185 5 

184*5 

188 3 

182 4 

1818 

lKl‘7 

1810 

1821 

182 8 

183-7 

184 9 

ISO *4 

1881 

189 0 

191 8 

193 9 


Ven . 

198 

31*6 

43 7 

65*9 

67'9 

80 J 

91*9 

103 6 

115 8 

126 8 

138 2 

149-2 

iOOl 

170*6 

180 5 

190 0 

198 3 

2'»4 9 


Sat. 

15 4 

15 7 

18 0 

19 4 

19 7 

22 0 

23*.l 

24*4 

?6*6 

20 6 

27 3 

281 

28 7 

28*9 

29 1 

29 2 

28*3 

2S4 

1971 

Mars 

264 7 

270 3 

276 6 

280 6 

285 2 

289 3 

293*0 

296*0 

297 4 

298 0 

298 0 

•294 7 

2917 

289 8 

287 8 

288 0 

289 1 

291 3 


Merc. 

115 

89 

08 

44 

16 J 

31*7 

49 9 

68*0 

87 8 

104 3 

120 8 

132 3 

1348 

128*4 

123-7 

12H7 

140 5 

156*8 


Jup .. 

222 1 

221*2 

220*2 

218*0 

217 7 

216 3 

21.51 

21,3*9 

218*0 

212*6 

212 2 

212 2 

212*0 

213 3 

214-2 

215 4 

2109 

218 0 


Von. . 

32 P8 

336 8 

348 9 

1*0 

13*2 

25*1 

37*0 

49 8 

61*7 

74 0 

80 3 

98 4 

110*7 

123*0 

136 t 

147*7 

160*0 

172*6 


Sal 

27*8 

291 

30*4 

31*6 

88*0 

8t4 

3.S8 

370 

38*2 

39.5 

40*4 

41 3 

42 2 

42 6 

43 0 

43 5 

43 4 

48 3 

1073 

Mars .. 

47 •; 

6i9 

60 5 

66*9 

73*8 

79*7 

80*0 

92*0 

98*8 

106 2 

1116 

117*8 

124-2 

180 7 

137-0 

143 3 

1498 

156 3 


More. . 

342 9 

343 H 

824 2 

9 2 

27*0 

46*9 

0t9 

83*1 

99*4 

1121 

U7 3 

1127 

106 3 

109*0 

1201 

1.35 0 

162 1 

109 8 


Jop. .. 

254*6 

264*7 

2516 

254*1 

25.3 3 

262 ,S 

251 1 

249*7 

248*3 

247 1 

245 9 

245-0 

244-4 

244*0 

244-0 

244 4 

245*1 

240 0 


Von. 

46*7 

54*8 

62*6 

68*6 

71 8 

71*8 

67*7 

61*1 

66*1 

.'4 8 

67-3 

02-0 

70-0 

79*0 

88 1) 

98 9 

109*0 

12(»*7 


Bat. 

40 4 

41*7 

48*0 

44 3 

45'G 

40*9 

48 8 

49 0 

50 9 

62 2 

63 3 

64-4 

65-5 

66-2 

509 

67 6 

57 7 

67*8 

1973 

Mare .. 

287 6 

294*7 

301*4 

308*6 

315*3 

322 0 

828*6 

386*2 

341-.3 

847 4 

362 9 

3578 

22 

6*1 

88 

10-4 

J06 

92 


Merc. 

322 9 

846*9 

42 

22 9 

41*8 

60*5 

77 6 

91*3 

985 

90 3 

so 0 

89 4 

99-4 

113*8 

130*8 

148*6 

160*.3 

183 4 


Jup. . . 

284*8 

286*1 

287 1 

287*8 

288 1 

288 2 

287*9 

287*2 

280*4 

285*2 

283*8 

282*5 

281*1 

279*1 

278-8 

278*1 

277*0 

277 4 


Von. 

0*8 

18 2 

26-6 

38 0 

50*3 

62 ’4 

74*8 

80 8 

99*0 

111*0 

128*2 

136*2 

147 2 

169*1 

1710 

182*.9 

194*0 

206 2 


Bat 

53 3 

54*5 

66*7 

668 

58*1 

69*4 

008 

62*1 

63*6 

04 9 

(10 I 

07*3 

68*5 

09*4 

70*3 

71*8 

71*9 

72*7 

1974 

Mars .. 

62 8 

68 6 

7'1*.3 

801 

86*5 

92 6 

98 7 

104 9 

111 1 

117 4 

123 4 

120 8 

1301 

142*6 

148 9 

155-2 

1019 

108*4 


Merc 

.^41 9 

0*0 

18 9 

87*6 

56*2 

69*9 

78*5 

78 6 

71*2 

09 8 

79*4 

92 4 

109 0 

126*0 

146*8 

1(52-5 

178*3 
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Ceooentrio Places of mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
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807 3 

3160 

322 8 

330 6 

338*2 

810 0 

:>5‘(*5 

0*0 

8*4 

160 0 

167*0 

179*8 

195 1 

212 2 

229 6 

240 2 

201 3 

272 6 


270*1 

270 2 

201*7 

208 a 

279 0 

291*6 

.3119 

380 3 

.118*7 

58 

199 2 

201 *4 

203 0 

205 8 

208 0 

2102 

2124 

214 0 

216 6 


218 5 

220*3 

222*0 

2*23 0 

2219 

225 8 

226 0 

226 9 

227 1 

220*9 

lb7*0 

179 4 

191*9 

204 5 

210 9 

229 5 

242 2 

254*8 

207*4 


2S0*5 

292*7 

30.5*2 

317 0 

330 0 

342*3 

.354*6 

67 

1S8 

31'(» 

180 5 

181 4 

182*9 

184 2 

185 3 

180 4 

1H7 5 

188 3 

189 1 


189*9 

190*8 

190 5 

190 9 

190*7 

190 5 

190 4 

189 8 

189 2 

188*6 

i) 11 

0 21 

0 31 

N 10 

N 20 

N 30 

D 10 

D 20 

I) 30 


J» 9 

Jal9 

.Ta 29 

F 8 

K 18 

F 28 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

133*6 

139 4 

1 15 5 

1515 

167 2 

16.3 0 

168 6 

174 2 

179 7 

1984 

186 0 

190] 

1948 

199 4 

203 5 

217 0 

210*1 

2124 

213 8 

21 1 2 

169 4 

174 7 

191 S 

•209 2 

226 2 

241*7 

253 9 

2: 9 9 

250*5 


249 3 

250*1 

259 5 

273 7 

290 8 

308 6 

326 9 

3412 

359 7 

no 

22 l-‘l 

226' 0 

228*0 

230*1 

232 t 

234 5 

236 9 

239*1 

241 4 


243 5 

245*8 

‘247*9 

249*9 

251 9 

253 0 

255 2 

266 6 

357*7 

268 4 

129*5 

13:*6 

147 0 

156 9 

167 5 

178 0 

190*1 

201 7 

218 5 


225*4 

2.(7 6 

249 7 

262 2 

274 6 

‘280 9 

209 2 

311 7 

324 1 

3:i0 5 

hm 

192*0 

193 2 

1944 

196 5 

190 6 

197*8 

198 7 

199 6 


200 0 

201*1 

201*6 

202*2 

202 2 

‘^02*3 

202 3 

201 8 

201 3 

20if8 

0 10 

0 20 

0 30 

N 9 

N 19 

N 29 

D 9 

1) 19 

U 29 


Ja 8 

Ja 18 

,1a 28 

F 7 

F 17 

F 27 

Mr 9 

Mr 19 

Mr 29 

Ap 8 

251 5 

258*4 

205*5 

272*7 

2S0 0 

287*3 

294*8 

302 3 

309*9 

1985 

317 4 

324 8 

332 5 

340*7 

,347*2 

.351-7 

1*8 

4 3 

](>*3 

23 4 

i7l*o 

188 5 

205*9 

22*2 0 

235 5 

243*3 

212*7 

236*2 

232 7 


239 8 

263 5 

2(9 6 

287 2 

305 1 

322*8 

338 5 

3.50 H 

.353*6 

351 1 

261*1 

252*4 

254*1 

255 8 

2b7*8 

259*8 

262 0 

264 8 

266 6 


268 9 

271 1 

273*4 

275*8 

278 1 

2S0 3 

282*4 

284*4 

280*8 

28h0 

203 8 

210 0 

328 3 

2108 

252 6 

204 5 

270 2 

288*1 

299*4 


310 6 

8211 

8314 

340*0 

318 0 

854 9 

358*4 

358 7 

8.>4 7 

.148*4 

201‘0 

202*2 

203*4 

204 5 

205*7 

200*9 

208*0 

209*0 

210 0 


2 iro 

2117 

212*4 

‘213*2 

213*4 

213 0 

213 8 

213 .5 

213 2 

212 9 

145*7 

152 0 

168*2 

104 3 

17i>6 

170*7 

1S2 8 

188 2 

134 9 

1986 

201 2 

206 9 

212 8 

218 7 

224 5 

2'Mi 2 

2.35 8 

241 j 

240 2 

2ol 9 

185*8 

202*0 

216 3 

220 1 

228 3 

221*7 

210 8 

221 7 

233 4 


248 8 

266 0 

284 i 

301 2 

317 4 

330 3 

*137 1 

831 0 

32/ 4 

327 7 

2S2 3 

2H'i 7 

283 5 

284'4 

285 8 

2S7*3 

289 1 

290 9 

293 0 


295 2 

297*4 

299 9 

30*2 2 

30 1 5 

306*9 

.309 3 

ait 7 

313 ■» 

316'8 

1 18*8 

161*1 

178 3 

185*9 

198*4 

21 .8 

223 3 

235 8 

248 8 


261 3 

273*'» 

280 5 

29'* 4 

311 8 

824*4 

830 8 

349 3 

i 0 

140 

210 9 

212 0 

213 1 

2148 

215 5 

216 7 

2178 

218 9 

2200 


2211 

222 0 

222 9 

22.3*7 

224 1 

2*24 5 

2248 

225 1 

225 2 

221-5 

278*8 

284 4 

290 4 

•290 8 

303 2 

809*9 

310*1 

328 0 

330 0 

1987 

336 8 

313*8 

350 7 

357 0 

4*4 

113 

17 9 

21 S 

.11 4 

.18*2 

198*9 

208 7 

213*0 

2081 

201*9 

i03*4 

213 8 

228 4 

216*1 


262 8 

280 '( 

296 6 

310 3 

318 9 

317*9 

310 0 

3{.8 7 

317 4 

381*0 

319*2 

318 3 

317*8 

317 0 

318 0 

318 4 

319*3 

320 6 

322*0 


323 0 

325*6 

327 6 

3 J) 6 

331 8 

3U*2 

330 5 

.138 9 

341 4 

m 8 

205*7 

205 0 

2012 

194 8 

190 3 

189 8 

193 7 

199*H 

207 9 


‘217*1 

‘»27 1 

237 0 

*48 8 

200*1 

271 7 

2«3i. 

W95 5 

307 3 

319 6 

220*9 

222 0 

223*0 

221*0 

225*2 

220*4 

227*6 

2*J8-6 

2*29*7 


230 9 

231*9 

232 9 

233 8 

234 4 

235 0 

235 6 

235 7 

2.35 8 

235 8 

Mag. 

P. Phal U. Phul Hafeta. 

Chit. 

8vati 

Visa 

Anur. Jye^h 

Mula 

P Ash, 

U Ash. Srav 

. Dan. 

Satah. P. Bhad. (J. 

Bhad 

Havati 

138*3 

146*7 

160 0 173*3 

180*7 

200 0 

2i3 3 

226*7 

240*0 

253 .3 

•266*7 

280 0 

208 : 

*, .306*7 320*0 338 3 .146*7 

360*0 
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TABLE V-B. — CtEOOENTRIC PLA0E8 OP PLANETS 


TABtiB 


Geooentrio Places of Mari, Mercury, Jupiter, Venus and Saturn for every tenth day of current oyole. 

Venus, A.l>. 199S ; 


Bftf t)f l.S.Y, 

0 10 20 30 40 

50 

60 

70 

80 

90 

100 

110 

ISO 

130 

14rO 

160 

160 

170 

EnK. date . 

.. At) 14 All. 24 

My 4 My 14 My 24 

Je 3 Je 13 1 

16 28 

Jl 3 

Jl 18 

Jl 23 

An 2 An 12 Au 22 

B 1 

H 11 

a 21 

0 1 

1987 Man . 

. 417 

48 3 

u4 9 

61*5 

68-1 

74-0 

81-1 

87-6 

94-0 

100 4 

106*8 

113 2 

110 7 

1201 

182-4 

188-8 

146-2 

161-5 

Mere. . 

.. 839 9 

86H 0 

10*7 

85 5 

58 5 

69-1 

80-2 

82*4 

76-0 

721 

78*0 

90 8 

107 2 

124-9 

148-1 

160-tt 

176*9 

189-9 

Jup. 

.. 846-8 

847 7 

8,50*0 

852-3 

864*4 

366-0 

858-6 

02 

17 

2-9 

8*0 

47 

4-9 

4-9 

4*5 

8-8 

2*8 

1-4 

Von. . 

. 8267 

387 8 

360-t) 

22 

14*2 

26*6 

38-8 

60-9 

68-0 

76-8 

87*4 

99 7 

111-9 

124*2 

186-0 

149-0 

161-2 

178 7 

Bat. 

.. 286-7 

236-6 

236 8 

284-2 

288-4 

282-0 

2319 

2812 

230-6 

229-7 

2293 

22H9 

228*0 

22H’() 

229-0 

229 1 

229-7 

2808 

Er g (late . 

Ap 13 Ay 28 

My 3 My 13 My 23 

Je 2 

Je 12 

Je 22 

JI 2 

Jl 12 

Jl 22 

\u I 

An 11 

Au 21 

Au 81 

8 10 

8 20 

8 30 

1988 Mara , 

... 279-2 

286 0 

292 8 

298 8 

805 2 

311-2 

3171 

322-8 

828-1 

832 8 

337-1 

340*2 

842*4 

343*2 

84-2-8 

840-7 

888-0 

386-7 

More. 

8642 

12 5 

30-9 

471 

59*4 

68 9 

68-8 

52 0 

67*1 

69-3 

85 1 

103-0 

121-4 

189-6 

166-8 

170-7 

179*6 

180 2 

Jtjp. 

12-8 

15-2 

17-6 

20*1 

22 5 

24-8 

27-1 

29-4 

31-5 

33 4 

35 2 

30 9 

38-3 

89 5 

40 4 

40-8 

4M 

41-0 

Von. 

.. 45'6 

54-2 

61 8 

66*0 

67*8 

66-1 

60-1 

588 

50 4 

51-0 

56-0 

01*2 

09-6 

78 8 

88-H 

99-3 

110-8 

121-5 

Bat. 

. 246 9 

246-6 

246 3 

245-9 

245-3 

244-7 

244*0 

248 2 

242 4 

241*7 

241 1 

‘240*5 

240*0 

289 9 

289*8 

2398 

240 2 

240-6 

1989 Mara 

66 8 

62 0 

09 0 

76 0 

811 

87-5 

98-8 

100-0 

106 2 

112*5 

118 9 

1251 

181 5 

137-8 

144-1 

150-4 

156 9 

163-0 

Mere. 

88 

26 0 

38 3 

45*.5 

41-1 

34*3 

86-7 

47 4 

62-8 

80 8 

99*i; 

117*6 

135*3 

150 6 

101-1 

164-4 

168-6 

163-1 

Jup. 

.. 40 1 

42 5 

41*7 

47 0 

49 3 

61 7 

541 

56-4 

68 7 

61-0 

63*3 

65*4 

07 4 

69*8 

71-1 

72-6 

78-8 

74-7 

Von. 

2-1 

14 7 

27 0 

39 3 

61 5 

63 9 

76 0 

85 L 

U.(»'l 

112-2 

I2i 8 

ISO- 2 

14H*;{ 

1601 

172*0 

188-7 

]95*4 

207-0 

Bat. 

... 257 9 

267 8 

267 6 

257 5 

256-9 

266 3 

266-7 

264*9 

2541 

253 3 

252*7 

2a2 1 

2r)i‘4 

2512 

261 0 

250-7 

261 0 

261-8 

199(r -Marii 

.. 299 8 

806 8 

814 3 

821 3 

829*2 

386 2 

843 7 

350 6 

367 6 

43 

10*6 

17-1 

22 8 

28*6 

38-7 

88 0 

42 0 

4i5*2 

Moio. 

16 7 

24 6 

22 8 

15 6 

16-0 

.;6 7 

40*1 

58 2 

76*8 

06 2 

115 3 

129*5 

142 4 

147 4 

143*2 

1.36 0 

138-8 

148-7 

Jup. 

68-6 

7(M) 

71 H 

73 7 

76 7 

77-8 

80-0 

82 2 

846 

80 9 

891 

91*3 

93 

9,5*8 

97-9 

99-9 

101*9 

1()8-B 

Von. 

... .-il8 8 

324 3 

335*5 

817 0 

358 6 

10*2 

221 

33 7 

45*6 

57-5 

69 6 

81 *0 

93 8 

100*0 

1J8-J 

180-4 

142 7 

166-1 

Sat. 

. 2G8-9 

269 0 

209*1 

26.^-! 

268-7 

268 3 

267-8 

267 0 

266 2 

265-5 

264 8 

204*1 

263 3 

26‘2.9 

262 5 

292 0 

262-1 

202-1 

Kng. date 

Ap 14 Ap 24 

My4 Mv 14 

M\ 2i 

.To a 

JelS 

J<^ 23 

.113 

J! 13 

Jl 2S 

An 2 

Au 12 

An 22 

a 1 

all 

8 21 

01 

1091 Moth 

.. 71-9 

77 6 

83 ] 

88 9 

947 

100*6 

106 6 

112 5 

118*7 

124 8 

130 9 

187 8 

1 10 5 

150*0 

16G-2 

162 7 

169 4 

175-8 

Moio 

5-8 

367 7 

365 9 

3-9 

181 

85-3 

68-9 

73-0 

91 6 

10S8 

122 0 

129 0 

127-7 

120 2 

120-2 

128*7 

143-1 

1598 

Jup. 

98 4 

99 0 

99*9 

101*0 

102 4 

104 1 

106 9 

107*7 

109*8 

1119 

114 0 

116-2 

J18*0 

120 8 

123-0 

126*2 

127-8 

129-4 

Von. 

a7-6 

491 

60 6 

71 9 

82-7 

98 3 

103-4 

112 6 

120*7 

127*6 

13-2-1. 

133*7 

131 0 

125 3 

119*8 

116-5 

117*7 

122-2 

Hat. 

. 279‘7 

280-0 

280 8 

280*6 

280-2 

270-9 

279-7 

279 0 

278 8 

277 6 

270 8 

276-0 

275 3 

274 7 

274-1 

278-6 

273*4 

273-3 

Eng, date 

.. Apis 

Ap 23 

M^ 3 

My 13 Mv 23 

Jo 2 

Jel2 

Jo 22 

,11 2 

Jl 12 

Jl 22 

All 1 

Au 11 

An 21 

All 3] 

S 10 

S 20 

8 80 

199SJ Mars 

... 317-8 

326 4 

333 3 

140 7 

348-6 

355-9 

8-5 

107 

18 8 

25-1 

3-2 1 

89-0 

45 4 

51*9 

68*0 

610 

69*7 

74-8 

Merc. 

. 336*6 

342*6 

355-H 

12*5 

30 9 

601 

68-9 

86 4 

101*2 

110*7 

1114 

104 0 

101 2 

108-4 

122-2 

138*4 

156*1 

173*8 

Jup. 

. 180-0 

129 6 

129 5 

129 6 

130*1 

130 9 

182-0 

133-3 

134 9 

]36*«. 

188*4 

140*5 

1 12 .5 

144*6 

146*7 

149-0 

151-2 

168-8 

Von 

... 343-6 

865*8 

8*3 

20 4 

32 9 

4&-8 

67*6 

69 8 

82*1 

94 2 

106 8 

1186 

1.30*9 

148-1 

155*4 

167*5 

180*0 

192-8 

Bat. 

... 260-6 

2910 

291*4 

291*9 

2918 

291-7 

291 7 

2912 

290 7 

290-2 

289*4 

288 0 

287 7 

287 0 

280-8 

2tf6*7 

285 4 

286-1 

1998 Mhib 

89 7 

94 0 

98 7 

103 8 

1091 

114 6 

1201 

120 9 

1817 

187 7 

113*8 

149*8 

150 4 

162 6 

168*9 

175*6 

182*1 

188-9 

More, 

... 834-3 

860 0 

H*1 

20 9 

481 

03 8 

79 6 

91*0 

98 6 

87 0 

82 7 

88*7 

100 9 

117 0 

184 6 

1.52 6 

170*8 

186-4 

Jup 

163 6 

102 8 

161*2 

160 4 

ICO 0 

159 8 

159 4 

1604 

1611 

162 1 

ifu3 4 

164*9 

166 0 

168 4 

170-4 

J72‘6 

174.6 

176-7 

Von. 

. 342 0 

3400 

841 9 

346*') 

854 i 

2 6 

119 

219 

82 5 

43 '8 

54 6 

06*0 

77 5 

89 3 

loro 

118-0 

1261 

187-0 

8ai 

... 364 1 

302 0 

802 6 

808 8 

303 6 

.308 7 

303 9 

303-6 

8081 

302*8 

802-1 

301*4 

300 6 

299 8 

299*0 

298-2 

297-7 

297-2 

1981 Mara 

334-ir 

342 6 

350 4 

358 0 

5 6 

13 0 

20 6 

27 6 

86-1 

42 0 

49-0 

5r/7 

02*5 

691 

75 5 

81 7 

87 9 

98-6 

More. 

... 345.5 

40 

22 8 

412 

67-6 

70 .t 

75 0 

69-7 

63 9 

68 3 

79 3 

9.Vi 

112 7 

181-0 

148 9 

16B-9 

180-) 

189-2 

Jup 

. J97 7 

190 4 

]9,')0 

198 7 

102-5 

391 3 

190 6 

190 1 

189 9 

1901 

1.90 4 

191*2 

192*2 

193 5 

194-9 

IPOC 

198-0 

200*6 

Von. 

21 0 

38 4 

45 5 

67 6 

69-6 

81-1 

93 3 

lO.'i 0 

116*6 

127*9 

l.Sv^-1 

149*1 

100 0 

170 8 

180-4 

1889 

196 2 

201*4 

Bat 

... 8122 

8131 

314 0 

314 8 

.815 2 

815*6 

3161 

315 9 

815*7 

316 0 

3150 

3U4 

813 8 

813*0 

812*0 

3)1-4 

310-7 

810*0 

Krig. dnto 

. Ap 14 Ap 24 

Mv 4 My 14 My 24 

Je3 

Jo 13 

Je 23 

J18 

Jl 13 

Jl 2.3 

Au 2 

All 12 An 22 

B1 

ail 

6 21 

0 1 

1996 Mars 

... J12-0 

114 2 

117 1 

121 4 

1-26-6 

130 3 

135-1 

140 b 

146 0 

161 8 

157 7 

163-6 

109*8 

176 2 

182*5 

IHHU 

196-9 

202 7 

Wore. 

0 4 

18 7 

86 1 

18 9 

55 5 

62-2 

45*5 

47 8 

68 0 

7.3 8 

90 7 

I0l)*4 

127-6 

144 9 

100 2 

171-1 

174*1 

167-7 

Jup 

.. 231 2 

280 6 

229 7 

228*6 

227-3 

225-9 

224*6 

228-4 

222 2 

221-5 

229-9 

220*7 

220-9 

221*8 

222*0 

228 0 

224-4 

225 9 

Yen. 

... 326*2 

888*2 

3,50 3 

24 

14*7 

26 9 

39-2 

61*3 

63-4 

75 7 

87 8 

11X>2 

1125 

124 7 

187-1 

149*8 

161-6 

174-8 

Bat 

... 82.3 4 

324*4 

825 4 

826’.5 

327-1 

327 7 

328-3 

828 1 

328 5 

828 6 

328 1 

327 7 

827-2 

326 4 

326-6 

824-8 

824-0 

328*2 

Eng. date 

Ap IS 

\p 23 

My 3 Mv 1.8 Mv 23 

Jo 2 

Jo 12 

Je 22 

J) 2 

Jl J2 

J122 

An 1 Au 11 An 21 An 31 

B 10 

S20 

8 80 

1996 Mail 

35J 1 

368*8 

6*2 

139 

21-2 

28-6 

86*8 

48-1 

49 9 

57*1 

03 7 

70*6 

77-1 

88-7 

00-2 

96*6 

102-7 

108-7 

M ere. 

... 18 2 

27 4 

85 :i 

84*4 

26 9 

26 6 

36-8 

60 8 

68 4 

87i 

J05 1 

128 5 

139*8 

162*1 

167-8 

153-6 

146*5 

147-9 

Jii]). 

. 263*0 

263-5 

263 7 

263 5 

163-0 

26‘J 8 

261 2 

269 9 

258 6 

267 3 

256 0 

254 8 

263-9 

26.>‘8 

268*0 

258*1 

258-4 

264*1 

Yon. 

. . 45-3 

53-8 

60*2 

64*6 

65 3 

62-5 

56*8 

60-7 

48*0 

49*8 

58*9 

01*0 

69*6 

78*8 

80*0 

99-7 

110*6 

121-8 

Sat 

384-7 

836 8 

336*9 

338*1 

888-9 

889-7 

340 1> 

340*9 

841 2 

341*6 

341*4 

341*2 

840 9 

840*2 

389-5 

J88-9 

888*1 

837-3 

1997 Mars 

143 5 

142 5 

142 7 

144-4 

146 9 

1.60 0 

168 7 

168-1 

162 9 

168 8 

17.3*8 

179 6 

165 5 

191-8 

J98 2 

204‘C 

211*8 

218*8 

Merc 

]4*9 

16-1 

0 0 

6-4 

14 8 

28 4 

45 0 

64-0 

831 

10] *4 

*18-8 

1820 

139-7 

1877 

181-9 

1.30 0 

188-0 

152-8 

Juji. 

292 8 

294-4 

295 0 

296 5 

297 4 

297 7 

297*7 

207 5 

296*8 

296 8 

294 7 

293 3 

291 9 

290-0 

289-4 

288-8 

287-6 

287-2 

Vt‘ii 

28 

152 

27*5 

89*8 

62-1 

64*2 

76 5 

88-5 

100*7 

112-6 

124*8 

136*7 

148-8 

160-6 

172-4 

184-8 

1969 

207*2 

Bat. 

846 1 

847 3 

848 6 

849*8 

350 9 

851*0 

362-9 

363-5 

8541 

364-7 

354 7 

.164 8 

.354 8 

864-4 

354-0 

858-8 

852-6 

351-7 

1998 Mars 

64 

13 9 

21 2 

28-6 

35 8 

43 0 

50 0 

.56-9 

63-9 

70 6 

77 3 

840 

904 

16 9 

103-5 

109-9 

116*1 

122-1 

More. 

.. ‘616 

347 5 

.-^63 5 

6-0 

22 '8 

4.-3 

608 

79 0 

90*4 

1117 

121.3 

1218 

1143 

1115 

110 0 

181*6 

148‘1 

1662 

Jup. 

. ,321-2 

828 3 

825-3 

327 8 

328 9 

830 4 

881-6 

832 5 

383*1 

383-3 

333 1 

832 9 

8821 

3312 

829-0 

826-6 

827-1 

8258 

Von, 

.. 3U-0 

324 6 

33.5 9 

347-3 

359-1 

10-7 

22*5 

84.3 

46 2 

58 2 

70*0 

82*2 

94-2 

106 6 

118 6 

131-2 

148-8 

166-7 

Sat. 

.. 867 7 

869 0 

0*8 

16 

28 

4 0 

51 

6-9 

6*7 

7'0 

7*9 

82 

8-6 

8*8 

8-0 

7-8 

7-1 

6-4 

Eng, date 

Ap 14 Ap 24 

My 4 My 14 My 24 

Jo 3 

JelS 

Je28 

J13 

Jl 13 

J] 2.3 

An 2* 

An 12 An 22 

SI 

s n 

8 21 

01 

1999 Mhfh 

.. 192*1 

188 9 

186 -/ 

182 7 

181 1 

180-8 

181-7 

[88 8 

186-9 

190-7 

104*9 

199*8 

206-2 

211-0 

216-0 

228-2 

229-7 

286-2 

More, 

... 882 7 

3^-5 

0 4 

186 

87 3 

50-4 

74-2 

89 0 

101*8 

104-2 

97-9 

93-2 

98-4 

110*9 

126*8 

144*2 

102-1 

179*7 

Jup 

.. 840-1 

8515 

36-^ 8 

866 *J 

3f8 4 

0 5 

26 

44 

6*0 

74 

8-5 

9*8 

9-7 

10-0 

97 

9-2 

8-4 

7-2 

Ton. 

.. 38 (f 

49-5 

612 

72 1 

83 0 

98 4 

IQ8 3 

112*6 

120*6 

126*6 

180*0 

181*0 

127*6 

121*2 

115-7 

113-8 

118*0 

121-1 

Bat. 

98 

11 i 

12*4 

13 7 

16-0 

16 3 

17-6 

18 6 

19-6 

20-0 

21*2 

21‘8 

22-4 

22*8 

22-3 

22*3 

21-8 

21*8 

Me«h. Vmh. i 

Mith Kat 

Blin 

Kan 

Tul ' 

Vroh Dhan. 

Mak. Kum. . 

Min. . 

Aiyq. Bhar. 

Knt. liohi. J 

Mrig. 

Ardb. 

Punar. 

Puah. 

Ailei. 

30 60 

90 120 

160 

180 

210 

240 

270 800 1 

B80 

860 

13 3 

20-7 

10-0 1 

S8-.'> 1 

B6-7 

80-0 

98-8 

106-7 

120-0 
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190 

190 

800 

810 

220 

280 

240 

260 

260 


870 

880 

200 

300 

310 

320 

830 

340 

350 

360 

on 

0 21 

0 81 

V 10 

N 20 

N 30 

n 10 

D 80 

D 80 


Ja9 

Jal9 

Ja29 

P8 

F 18 

F28 

Mr 9 

Mr 19 

Mr 20 

Ap 8 

1670 

164-8 

170-6 

177 2 

183-6 

1001 

190-4 

202 0 

200-5 

1988 

216-9 

222 6 

229-1 

235 7 

242 8 

249 0 

266*8 

2(.2-8 

2090 

2758 

196*7 

1046 

18C9 

186-6 

104-8 

208-4 

224 7 

241 7 

250 5 


276-0 

290 5 

800 2 

8018 

204 8 

291 1 

296 8 

809 7 

826-1 

314 1 

0*2 

866*8 

867 6 

856-2 

366-2 

354-H 

8542 

364-8 

854 6 


365-2 

850 8 

867 6 

369 0 

08 


48 

6 0 

9 3 

11*6 

1861 

1987 

211-0 

228*6 

286 0 

248 6 

20C9 

278*4 

285*8 


298 0 

310 4 

828 4 

3248 

846 1 

367 9 

91 

20 0 

80 0 

40 7 

280 9 

2819 

282 9 

288-9 

2361 

236 3 

237 4 

238*6 

230-6 


240*8 

241*8 

242 8 

248-9 

244 6 

245-3 

2461 

246-4 

246 7 

246 9 

0 10 

0 20 

0 80 

N 9 

N 19 

N 29 

D0 

I) 19 

n 29 


Ja8 

Jaia 

Ja28 

P7 

f 17 

P 27 

Mr 9 Mr 19 

Mr 29 

Ap8 

883*6 

338*8 

883-7 

885 6 

888 8 

841-8 

815 8 

350 8 

866*2 

1989 

0 3 

5-8 

114 

17-0 

280 

2K8 

34 9 

40*9 

47 0 

58 2 

172 8 

169-4 

1768 

188 6 

204-4 

2*il*4 

23H7 

266 7 

270 7 


281 7 

285 6 

280*8 

274 1 

277 0 

280-0 

304 4 

322 1 

840-4 

858 8 

40*4 

89*6 

38*5 

87 8 

.36*8 

344 

33 2 

821 

31 1 


80 6 

80*3 

30 4 

80*8 

31 7 

82-7 

34 0 

85 6 

87-4 

89*2 

1880 

144-8 

166-7 

168-6 

180-8 

198 0 

206-8 

217 8 

280-3 


242 8 

256-4 

267 9 

280 0 

298 2 

805 7 

318-8 

3.10 7 

84.3 2 

856-6 

24X0 

241*9 

242-8 

248 7 

241*8 

246-9 

247*0 

248 2 

2494 


260 5 

261*6 

852 7 

268-8 

254*7 

256 6 

260 4 

2f0 9 

267*3 

267 8 

169-9 

176 8 

188-2 

1B9B 

196*6 

203 2 

209-8 

216 7 

228 6 

1990 

280 5 

287-6 

244-6 

251-8 

258 9 

2661 

273 5 

2H0-8 

288 1 

2H5 4 

1675 

168*8 

l»'4l 

2010 

218-8 

235*4 

2iV)*8 

203 4 

270-6 


266- 1 

258 6 

259-4 

268-9 

288 8 

800 3 

318-4 

336*8 

854 3 

10 2 

76*6 

75 8 

78‘9 

76-6 

74 8 

78-9 

72*8 

714 

702 


68-7 

67-4 

0h-8 

65-7 

05 3 

051 

b5 4 

05-9 

06 7 

67 9 

218-8 

229 4 

240-1 

260-4 

2598 

268-2 

275-0 

280-4 

281*0 


2796 

278-6 

268-6 

2601 

2676 

272 6 

270 8 

288 5 

298 0 

308 0 

261*5 

252-2 

252-9 

263*7 

254*7 

255*7 

250-7 

257 9 

260 1 


2603 

261-5 

262 7 

208 8 

204 7 

205 7 

206 7 

267 8 

267 9 

2086 

471 

47-8 

47-6 

462 

48-2 

40 0 

37 1 

363 

84 4 

1991 

84 7 

36-8 

88*5 

41-6 

45 2 

494 

63-9 

68-7 

68 9 

69-1 

168-6 

180*2 

197-6 

2160 

2810 

2444 

252-6 

252-0 

248 7 


241*8 

240*6 

262 5 

278 8 

296 5 

814 7 

382-8 

84K5 

12 

6-4 

1051 

106-6 

107 4 

108-2 

108-7 

108-8 

108 6 

108 0 

107-2 


106-1 

104-8 

Km 6 

102 2 

1009 

998 

08 9 

98 8 

98-0 

98 2 

167-6 

1800 

192-5 

205-1 

217-0 

230 1 

242-9 

255 6 

2681 


280 7 

298*8 

306 7 

3182 

880 6 

842 9 

855 2 

72 

198 

31*4 

2621 

202*8 

263‘4 

203 0 

264-8 

266 7 

2607 

267-9 

269-1 


270-2 

2714 

272 0 

278 7 

2748 

275 9 

277 0 

277-8 

2780 

279 6 

Oil 

0 21 

0 81 

N 10 

N 20 

N 80 

n 10 

D 20 

D 80 


Ja9 

Ja]9 

Ja 29 

F8 

F 18 

F 28 

Mr 9 Mr 19 

Mr 29 

Ap 6 

182-4 

1891 

196 8 

202 9 

2(.9 7 

2167 

223 7 

230-8 

288 0 

1998 

245*4 

252-7 

200-2 

207-6 

275 8 

282-7 

290-6 

298 2 

806 9 

318 7 

177U 

104-6 

211 1 

225 6 

235 5 

237 0 

230 2 

226 7 

280 6 


242*7 

2583 

275-6 

298-4 

8108 

827 1 

3404 

.347 6 

844 0 

837-6 

181-6 

188 8 

184-0 

136-4 

187 8 

138*8 

139-5 

140-1 

140 2 


14(»-0 

189-6 

188 7 

187 0 

130-4 

135 1 

183 7 

1824 

181 4 

180-4 

120*0 

1H7*4 

146-9 

167-0 

308-0 

17S8 

190-3 

202 0 

218-9 


225-9 

288-8 

2505 

202 7 

275 0 

287 6 

290 8 

312 2 

824-7 

8,37-2 

278-2 

278*6 

2740 

274 4 

276-8 

276 2 

277 0 

278-1 

•^79 2 


280 8 

281-5 

282 7 

2839 

285 1 

2868 

287 4 

•288-3 

280 2 

290-1 

0 10 

020 

0 30 

N 9 

N 19 

N 29 

D 9 

D 19 

D 29 


Ja 8 

Ja 18 

Ja 28 

F 7 

F 17 

F27 

Mr0 

Mr 19 Mr 29 

Ap8 

70-6 

84 0 

87 4 

912 

03 3 

94 0 

94 8 

93 4 

tl 0 

1993 

87 7 

H8-8 

80 6 

77 8 

76 7 

76 8 

78 6 

80 7 

88-7 

87 7 

190-0 

20G-1 

2177 

222 0 

217-2 

210-0 

212-6 

223 0 

237-8 


264*8 

272 2 

289-5 

306-2 

820-1 

328 4 

82N*3 

820*8 

819*1 

826*9 

135-6 

167 6 

169-7 

161-7 

163 6 

165-1 

100-6 

168 0 

1601 


109 8 

170*3 

170 6 

170-8 

169*9 

1*9*0 

107-9 

160*8 

105 5 

1041 

204*3 

216-0 

228 7 

240-9 

252 8 

264-8 

276-6 

2882 

290-6 


3107 

821-1 

831-1 

840 2 

84V 9 

853 6 

856*4 

855-7 

8510 

844 6 

284-7 

284 9 

285-1 

283 3 

286-0 

286 7 

287 4 

288-4 

289-4 


290-6 

291-7 

202 9 

294*1 

2ft5*;4 

2965 

297 7 

298-8 

290 0 

2009 

106-6 

2026 

209 6 

216 5 

223 7 

230 8 

238 0 

245 4 

252 9 

1994 

260 6 

268 2 

275 8 

283-7 

291*8 

299 4 

307-0 

814 8 

322 8 

880*8 

160*8 

2o6-0 

203 6 

196 1 

196-3 

iOl 2 

217-6 

233-7 

261-2 


2688 

285-4 

800-2 

310 0 

3110 

395 2 

300-7 

307-2 

3197 

886*0 

178*9 

181-3 

188 3 

185 6 

187-6 

189 6 

191 0 

193 5 

195*1 


196 8 

198 0 

1091 

199-9 

200 4 

2(0 5 

200*4 

200 0 

109*2 

198*2 

1496 

361-7 

1741 

180 4 

19’*1 

2115 

£24-2 

230 8 

240 4 


262-1 

274-6 

287*5 

800-0 

312 5 

325*1 

337*0 

.360 0 

25 

14*8 

290 7 

296-7 

2067 

296-7 

297 2 

297 7 

298-3 

2992 

8001 


3010 

302 2 

803*4 

304 5 

805 7 

306 9 

3082 

300-4 

310 6 

811*8 

992 

104 8 

109-7 

114 6 

118 7 

122 7 

1261 

128-3 

1294 

1995 

129 7 

128-8 

126*3 

123 4 

1?0 2 

1154 

1125 

IKrB 

110 3 

111*0 

l8!^-8 

181-0 

178*9 

180-1 

197 4 

213 0 

230 2 

247-1 

264 7 


280-1 

291 5 

296*‘2 

289 3 

283 7 

2870 

298*3 

8141 

331 7 

3602 

202-6 

204 7 

2068 

20i( 0 

211 2 

2135 

215 6 

217 k 

219-9 


222*0 

223 8 

226 7 

227 2 

228-6 

229-0 

230 6 

231-1 

231*4 

231*4 

2034 

202 2 

196-8* 

191 0 

187 4 

1880 

192 4 

1091 

207-1 


2' 6*9 

227*2 

237-9 

249-1 

200-5 

272*1 

283 9 

296 9 

.307*9 

319*0 

809-8 

309-1 

308 9 

808-6 

308 9 

309 2 

300 6 

310 4 

311-2 


311*0 

313-0 

8141 

316*3 

310-6 

317-7 

310 0 

320 2 

321*4 

322*7 

Oil 

0 21 

0 81 

N 10 

N 20 

N 30 

D 10 

IJ 20 

D 30 


Ja 9 

Jal9 

Ja 20 

F8 

F 18 

P28 

Ml 9 Mr 19 

Mr 29 

Ap 8 

209-7 

216*6 

223-8 

2810 

238 2 

245 0 

253 2 

260-9 

268 6 

1996 

276 8 

284 2 

291 9 

299 8 

807 8 

816-6 

828*6 

.381-4 

830 2 

347-1 

162*4 

106*7 

178 2 

193-8 

210-3 

227-6 

214*6 

2601 

572*4 


278-4 

275-1 

267*9 

208-8 

278 4 

293 1 

310 2 

828 2 

840 7 

4-6 

227-6 

229-6 

281-6 

233*6 

285 8 

238*0 

240 2 

242 4 

244-8 


244i*9 

240-2 

2514 

258 5 

265 5 

257-4 

258-9 

200*4 

2M6 

2«2 6 

380 5 

1991 

211 6 

228 0 

286-5 

248-8 

261-4 

S73 8 

286*2 


208 4 

310 6 

822*7 

834-7 

846 4 

857-0 

92 

200 

80 5 

404 

822 6 

822-1 

321*7 

8212 

3218 

3214 

321-6 

822 1 

322 7 


828 4 

324*4 

825*5 

326 6 

827*7 

328 9 

380 2 

831-5 

382-H 

884-1 

0 10 

0 20 

0 30 

N 9 

N 10 

N 29 

n 0 

D 19 

D 29 


Ja8 

Ja 18 

Ja 28 

F 7 

F 17 

F27 

Mr 9 Mr 19 Mr 29 

Ap8 

1147 

120*0 

126*1 

181*8 

1869 

141 8 

140-6 

1507 

154 5 

1997 

167*6 

160-1 

101-4 

161-6 

160*0 

1586 

164 4 

17)0*5 

140 9 

144-4 

lf>8-6 

172 9 

1897 

206*0 

224-8 

210 4 

253 8 

201 6 

2608 


263*2 

261*1 

258 8 

272 8 

288 6 

806 6 

324-7 

842 6 

368*0 

11*6 

2651 

2o6’4 

267*8 

269*6 

261*6 

263 6 

205*5 

267-8 

2700 


272 3 

274 7 

277 0 

279*8 

28) 6 

284 0 

286 1 

288*2 

£9(r2 

292*0 

183*4 

145 2 

167*1 

169-1 

181*3 

193-7 

203*9 

218*6 

231*0 


248-5 

2561 

268*7 

281 0 

293 8 

800 4 

.318 0 

881 4 

344 8 

8563 

380 4 

335-8 

335 2 

334*6 

334 1 

334-2 

334*1 

334*6 

334 9 


835 4 

330*8 

P37 2 

388 0 

389 2 

3-40 4 

841-6 

842 9 

344 2 

845-4 

2V6 3 

232-3 

239*6 

246*8 

254 4 

261*9 

269-6 

277 1 

286 1 

1998 

29**! 8 

299*0 

808-5 

816 3 

824*0 

331-8 

339 6 

.847-3 

884*9 

24 

168 7 

184*6 

203-8 

220*3 

234*8 

244-6 

246*0 

289 0 

234*7 


240-1 

264*9 

267 5 

284-8 

802 8 

820 7 

830-0 

360 6 

857-0 

8.560 

287-0 

287*2 

287*8 

288-7 

289 0 

291*3 

203 0 

294*8 

209-6 


299-0 

801*2 

8035 

306 8 

808*2 

810 6 

812-9 

815 4 

8178 

320 0 

218*6 

229*6 

240*0 

2' 0*2 

269 4 

267 5 

274-0 

278 2 

270 0 


275*5 

2701 

264 6 

268 0 

2(‘.6-0 

2718 

279-2 

28^-'-2 

207 8 

808 2 

850 0 

850-1 

349*3 

346-5 

848 1 

347-7 

847-4 

847-6 

847*8 


347 9 

84S0 

349 3 

350*1 

3511 

362 2 

353-2 

354-6 

355 8 

367-0 

128*4 

134*8 

140 3 

146-1 

161*8 

157 6 

162*8 

1083 

173-4 

1999 

1780 

1^2 8 

186 8 

1006 

193 7 

196 8 

107-4 

107 4 

106*6 

1940 

188*4 

200-0 

2168 

2269 

280-9 

225*7 

210-2 

222 0 

282 2 


246*8 

263 9 

2814 

299 2 

315 8 

33(il 

339 1 

338 6 

331-1 

329*7 

8246 

828*6 

823*1 

822-7 

8*22 6 

328*1 

328 8 

324*8 

826*2 


327 7 

829 4 

331 3 

333 6 

338-7 

387*9 

340-4 

3427 

345 2 

847 6 

168*2 

180-6 

193*2 

206*7 

218 2 

2307 

243-5 

256*1 

208*7 


281*4 

203*9 

306*3 

318-7 

331*3 

3*13-4 

365 8 

78 

19 9 

319 

6*7 

4-9 

4-1 

3-2 

26 

2-0 

1*4 

1*3 

12 


1*1 

1*6 

2-1 

25 

34 

4*3 

61 

6-4 

77 

8-9 

on 

0 21 

0 81 

N 10 

N 20 

N 30 

D 10 

D 20 

D 30 


Ja9 

Jal9 

Jh 29 

F 8 

F18 

P2H 

Mr 9 Mr 10 Mr 29 

Ap8 

248-3 

250-4 

267*6 

264*0 

272-3 

279 8 

287-5 

2051 

302*7 

8000 

8.0*3 

3188 

326*7 

333*1 

340-8 

.348-2 

366'7 

3-0 

10 2 

17-6 

1966 

2(86 

216 0 

212-6 

204*9 

204-6 

212-9 

226-9 

243-2 


200 4 

278-3 

296 0 

809*6 

819-8 

321-8 

316 0 

310 0 

3167 

329-8 

6-9 

4-6 

32 

1-8 

0*7 

00 

859 4 

869*1 

859*4 


859 9 

07 

1 9 

8-8 

4*9 

6-6 

8-7 

109 

18 0 

15-4 

128-6 

137-2 

146-8 

167-1 

108 0 

179*2 

1906 

202-5 

214-4 


220-4 

238*7 

261*0 

263-3 

275*0 

286-0 

300*4 

312 9 

826*2 

837‘7 

20*7 

19-9 

10*1 

16--i 

17-6 

16-8 

16 0 

16 0 

162 


14*9 

15*1 

153 

16»0 

10-4 

17*2 

17 9 

19-0 

20*1 

21*8 


M«g. P Phal TJ« Phil. HaiU. Chit. Stati. Vina. Anar. Jyeah. MoU. P. Aih. U. Anh. Srav. Dan. Batab. P. Bhad. D* Bbad, Bavati. 

183*8 146 7 160*0 173 8 186*7 200 0 213*3 226*7 240 0 253*3 266*7 280 0 203 8 306*7 320 0 338*3 SIO'? 3600 
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438 TABLK VI. — GHATIKXS AND PALA8 AS FRACTIONS OF A DAY 


TABLS VX. 

Glifttikit And PaIai (BTAlif ait and ITinadif) ai Praottoai of a da j. 

IC.B-'^The saaiA table will lerTe for minnte* and seoondB m fraollons of an Konr or a ]>agroo. 


Ohatikas. | Ohatikaa. J Ohatikit. | Gha(i1dlR. 


0 1 8 8 4 6 6 7 8 0 10 11 18 18 14 16 16 17 18 10 

0167 -0383 -0600 -06^7 0 *0833 1000 1167 1 833 *1500 0 le ;? '1833 ‘2000 '2167 -2333 0 *2500 2667 2838 ’SOOO *3107 

•0008 0160 '0386 0608 *0669 1 OsSrl '1003 ‘U69 18 IG 1603 1 1669 1836 '2008 '2169 3330 1 nm '266.9 '2830 '»003 '3169 

•00% 0172 *0839 0605 O073 2 ‘^19 1005 1172 1389 1505 2 1672 1830 2006 '2172 2839 2 '2503 '2672 '2S80 '8006 ‘8172 

•0008 -Ol.T) '08*2 0508 0075 3 '0842 1008 1176 1842 1508 8 *1075 '1842 '2008 '2175 ‘2342 6 '2508 '2076 '2842 ‘8008 '8175 

•0011 *0178 03*4 ‘06U '0678 4 0844 lOll 1178 134* loll 4 •1678 1844 2011 '2178 ‘234 * 4 *2311 ‘2678 ‘2644 8011 '1178 

'0014 -0180 0347 ‘0514 0080 6 '0847 1014 1180 1347 1614 6 1080 1847 '2014 '2180 '2347 6 ‘2614 '2680 2847 '3014 '8180 

•0017 ’0181 0360 '0517 *0683 6 0850 'H'17 1183 1850 1617 6 ‘^850 '2017 2188 '2350 6 '2517 2668 '2860 3017 ‘8188 

•0019 '0180 0 553 0619 0086 7 0H53 1019 1186 1353 1619 7 1086 18.58 2019 2186 '2363 7 ‘2519 '2680 '2853 3010 -3180 

•0022 0189 ‘OaSS -05^2 ’O-^SO 8 0855 lOii 1189 1355 1522 8 '1G89 1855 '2022 2U9 2355 8 '2522 ’2389 '2S53 '8022 '3189 

•0026 •<»192 0356 '0525 0692 9 0358 1025 1192 1858 1525 9 1693 1858 2025 2192 ’2358 9 ‘2525 '2G92 ‘2H58 '3025 '3192 

•0028 -0194 '0;i(?l 0628 ‘0694 10 08G1 1028 *1194 1.301 1528 10 1694 1801 '2028 2194 '2361 10 '2628 2694 '2861 ‘3028 8194 

'0080 -0197 'U364 0530 'OW 11 ‘08G4 1030 1197 l3Gt 1580 11 H;97 IC64 20.10 2197 2864 H *253) '2697 ‘2864 '8080 '8197 

•00 ‘8 -0200 '0367 oS'ia 0700 1 2 0867 1033 1200 1367 1533 12 1700 1867 20.18 2'iOO 2367 12 2538 2700 2867 8038 '8200 

•003G *0303 '0369 *0586 '0703 13 ‘0809 1036 1208 136) 1536 13 .1702 1869 ‘2036 2203 2369 13 '2536 '2703 '2889 '3036 *8208 

•0039 .0205 *0372 ‘0589 *0704 14 0872 1039 1205 1372 1539 14 1705 1872 '2039 '2205 *2372 14 '2689 '2705 2872 ‘8039 ‘8205 

'0042 -0208 0376 '0642 0708 1 5 0875 1042 1208 1375 1542 1 6 1709 '1876 '2042 2208 *2876 15 '2542 '2708 '2875 '3042 ‘3208 

•OOU 02U '0378 0.544 -0711 16 0878 'VOM 1211 1378 1544 16 1711 1878 2044 22U 2378 16 '2544 '2711 2878 ‘3044 '8211 

•0047 021* 0380 05*7 '07U 17 ‘08^0 1047 1214 13H0 1547 17 1714 1880 20*7 2214 ‘2380 17 2547 2714 28S0 ‘8047 32U 

•0050 0217 '0388 ‘0550 *0717 18 OS'^a 1050 1217 1883 1550 18 1717 188.3 2o50 '2217 18 2550 '2717 ‘2883 '8060 8217 

•0068 •0219 '038iJ *0653 *0719 19 0886 1053 1219 138G 1558 19 1719 1886 2053 2219 ' 2886 1 9 ‘2553 '27:9 2886 '80.53 .3219 

•0055 *0222 '03S9 *0556 ‘0722 2 0 0889 1055 1222 1389 1555 20 1722 1889 2055 2222 2389 2 0 2555 2722 '2H89 8353 ‘8222 

•0068 *0225 ’Gaa-i 0658 0726 21 0894 '1058 1226 1892 1568 21 1725 '1892 '2058 '2225 '2392 2 1 2568 ‘2725 'SlMiS '8226 

‘OOGl 0228 0394 0561 0728 2 2 0894 'J061 1228 i894 15(;i 22 1728 1894 '2001 2228 '2.394 2 2 26G1 2728 ’2894 3001 3228 

•C064 -0280 '0.)97 ‘0564 01 do 23 08<»7 1064 1230 la.)? 1564 23 ‘17'IO 1897 2(ifi4 '2230 *2397 23 '2564 2730 '2897 3064 8230 

*0067 *0233 -0100 0567 0733 2 4 0900 10r,7 1233 HOO 1667 24 1783 1900 2067 2233 2t0» 24 2567 2733 2900 3067 8238 

•0069 0286 *0403 0569 *0736 2 5 0903 '10G9 1286 1408 1569 2 5 1730 UK)3 '2069 2236 2403 25 25159 2730 2903 *8069 '3236 

•0072 0239 '0405 0572 '0739 26 090.') '1072 123^ I4C5 *1672 26 1789 1905 2072 *2239 2105 2 6 2.572 2739 2905 3072 '3289 

*0076 '0242 04'i8 0675 0742 2 7 0908 1076 1242 1408 1676 27 1742 1'308 2075 2242 2408 27 2675 2742 '2908 3075 3242 

•0078 '024^* -0411 ‘0578 0744 2 8 0911 1078 1244 1411 1578 28 1744 1911 2078 ‘2244 '2111 28 2.'>78 2744 2911 3078 8244 

0080 *0247 *0414 058U 0747 2 9 0914 1080 1247 1414 1680 29 1747 1914 20H0 2247 2414 29 2580 2747 2914 8080 3247 

•0088 *0250 *0417 *0883 *0750 30 0917 1083 1250 '1417 1883 30 1750 '1917 20H3 2250 2417 30 •2688 2750 2917 '308:1 '3250 

•008 6 0258 *0419 0686 0758 3 1 0-)l9 1086 1258 1419 '1588 31 1763 *1919 *2086 2253 '2410 31 '2586 2768 '2019 ‘3086 *8258 

•0089 ‘0266 0422 0689 '0765 3 2 0922 1089 1255 1422 1589 32 1755 1922 2('H9 2255 '2422 32 •2589 ’2755 2922 '80S9 8265 

•0092 ‘0258 *0425 0592 0758 3 3 0926 1092 '1258 1425 1592 33 1758 ll)2> '2092 225R 2425 33 2592 2758 2925 3092 '3258 

'0094 ‘0261 0428 ‘0)94 '0761 34 0928 1094 ‘i 261 1428 1594 34 1761 1928 2094 2201 2*28 34 2504*2761 292H 3094 32GI 

•1)097 '0264 *0430 *0597 *0764 3 5 09.10 1097 12(;4 1430 1597 3 5 17(U IDSO 2007 2204 2430 35 2597 2764 2980 3097 '8264 

•OIOO 0207 *0438 •0600 0767 36 0^)3 1100 1207 14'^8 IGOl* 36 1707 I9.')3 2100 2267 2433 36 2600 27(57 2938 '3100 3207 

*0103 0269 0*36 '0603 07(59 37 0936 '110.3 1269 1430 1603 37 1763 'ls>36 2lu;) 2209 ‘2486 3 7 2603 2769 25986 310.) ‘3209 

0105 0272 0439 ‘060’) 0772 38 ‘0939 1105 1272 14;)9 1006 38 1)72 1^89 ‘2105 '2272 '2*89 38 '2005 2772 2939 '3105 8272 

•0108 0275 0*42 0008 0776 39 0942 1108 1275 1442 1608 39 '1775 1942 2108 2276 2442 3 9 2608 2776 2942 31u8 *3276 

•Om 0278 0444 0611 0778 40 0944 UU 1278 14H .I0il 40 1778 19*4 2111 2278 -2444 4 0 2611 '2778 2944 8111 3278 

•0114 '0280 0447 0614 0780 41 0947 1114 12^0 14*7 IGU 41 ’(780 1947 21U -2280 2447 4 1 2614 2780 2947 8111 3280 

OU7 0283 0150 0617 '0788 4 2 09.50 1117 128.) I4!>0 1617 42 1783 '1950 2117 '2*28.3 '2450 4 2 2617 '2788 2950 .ail? '8283 

'0119 0286 '0463 0619 0786 43 09.53 '1U9 1280 1453 I6r4 43 17H6 1953 2119 2266 2453 43 2619 '2786 2953 8U1) ‘3286 

•0122 0289 0455 0622 0789 44 '0955 1122 1289 1455 1022 4 4 1789 195 ) 2122 '2299 2455 44 '2622 2789 2956 •3122 '3289 

0125 0292 04)8 0626 0792 46 0958 1125 1292 1458 1625 45 1792 1958 212.5 '2292 2458 4 5 2625 2792 '2958 3125 '3292 

•0128 '029* '0401 0G28 *0794 4 6 0961 11'28 1394 1461 l:J-28 46 1794 1961 212H 2294 2*Gl 46 '2628 '2794 2961 8128 '3294 

•0130 0297 0404 0630 0797 47 096* 1130 12 7 1464 1689 47 1797 1964 '2130 2297 ‘2464 47 '26.30 2797 '2964 .SIBO '8297 

•Ul33 0300 0467 0633 '08o0 48 '0967 1138 1300 1467 loas 48 1800 } 2133 '2.300 '2407 48 2638 '28(10 '2967 ‘3138 3800 

'0130 '0303 '0*09 01)36 0803 49 0969 1136 Vm 1470 1636 49 1803 1969 '21.30 2803 2469 49 '2636 ‘2803 2969 813(1 *8308 

0139 0305 0472 0639 0805 50 ’0i^72 1139 13(>5 1472 1639 50 *1805 1972 2189 2305 2472 50 2630 '2805 2972 3139 '330S 

•0142 0308 0476 ’064'3 '0808 5X 0975 114*2 '1308 H75 1)142 51 1808 '1976 2142 2808 2176 51 2642 ‘2H08 2975 3142 *P308 

•0144 0311 0478 0044 0811 52 0978 1144 1311 U78 1G4* 52 *1811 1978 *2144 '2311 '2478 52 264* 2811 '2978 8144 '8*ni 

•0147 0314 0480 06*7 0814 53 ' 'ObO 1147 1314 1480 1047 53 '18(4 1989 ’2147 '2314 '2480 53 '2647 '2814 '2980 3147 ‘8814 

•0150 0317 0488 08.50 0817 54 0983 1150 1817 1483 1660 54 1817 1983 '2150 ‘2317 ‘2483 54 '2650 '2817 '2988 '8160 '8317 

•0153 0319 0480 0668 ’0H19 55 09N6 1163 1819 1480 1668 55 1819 1986 '21S3 23J0 2'm 55 2658 '2819 '2986 3163 8319 

•0165 •0)‘i2 04H9 0065 0822 5 6 0989 1155 1822 1489 1056 56 1822 1989 ‘2165 ‘2322 '2)89 56 ’2656 '2822 '2989 '3165 '8822 

•0158 0325 0*92 OG.'id 0826 57 0902 .1158 1325 1492 1658 57 1826 1992 '2158 '2325 '24»2 57 '2658 '2828 2992 8168 '8386 

•Old 0828 ‘0494 OGGI 0 k28 58 *0904 1161 1328 'J491 1601 58 1828 *1094 '2161 2328 '249* 58 '2661 '2828 '2 94 8161 '8828 

•0164 0830 0497 0664 ‘0830 5 9 0.(97 1164 1830 1497 1664 59 1880 1997 '2164 ' 2830 2497 59 '2664 '2880 ‘2097 ‘3164 ‘8380 



TABLE VI. — GHATIKiS AND PALA8 AS FRACTIONS OP A DAY 
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TJUiliB TX-coni. 

and Palas (XXaligaUi and Vinadit) ai Fraotioai of a dmy^^ont. 

table Will sorTe for minutea and aeconda a« fraotione of an Xour or a Z)e|p|*00. 


Ghalikftt. 


80 81 88 83 84 

'0828 '8600 ‘3667 8833 4000 
•8886 8503 * 366W ‘8886 4003 

‘8889 '8505 '3672 '8880 *4005 

'8842 8608 ‘8675 ‘8842 ' 4 ( i08 

*3844 8511 3678 '8844 ‘4011 

•8847 ■ S.’iU 8680 ‘8847 '4014 
•3810 3617 3688 886Q 40)7 
•8853 '8619 '8686 ‘3853 4019 
*8855 '8522 ‘8689 '^855 4022 
•8358 '8625 '3692 ‘8868 ‘4025 

•8861 • f6'28 86P4 8861 4028 
• 88(.4 *.8530 ' 861'7 •;- Kfi4 ‘4080 
8367 • 3 {) 3H 3700 3 ^ ffi7 ‘ lO^S 
•8869 3686 ‘STt 8 -3869 40.36 
•8872 {689 ‘8706 3872 4039 

•8376 '3542 *3708 3876 *4042 
•8878 3644 3711 'HBys 4044 
• 8 .'< H0 -8547 3714 *3880 *4047 
•8383 '^ndO -3717 *3883 4 ( 60 
•8886 '8553 3719 *3886 4063 

•8889 3655 3722 '3889 * 4055 
• 8^92 ‘3668 '3725 389‘3 * 40.>8 
•3394 '3661 '3728 '3894 4001 
•8897 ’8564 • a 730 '3897 ‘4004 
•3400 3607 *3733 -3900 *4007 

•8408 -aSOO 3780 8908 406 > 
•8406 3572 ‘8739 *3905 407 2 
•8408 •3675 8742 *3908 4076 
•8411 •8678 -.3744 3911 *1078 
•8414 86^0 3747 ‘3914 '4080 

•8417 8688 8750 891 7 ■ 4C83 
341 w 3680 3768 3919 4(86 
•8422 3689 3755 3922 4 ( 89 
3^25 3692 i-VrS 8926 4092 
•8428 3694 37HJ 8928 4094 

•3480 '3597 -3704 3980 4097 
•8438 3000 . 87(»7 8983 ‘4100 
■8486 8003 ‘ 870(1 39.30 ‘HOO 
•8489 ' 3t05 3772 3939 4105 
',3442 8t08 -8776 8942 *4108 

•3444 •3011 '8778 ’3944 '4111 
•8447 1614 8780 3947 ’nu 
•8450 '3617 3783 3950 ‘4117 
•8468 . 3019 ‘3780 89'»3 41!9 
•8466 '3022 ‘8789 ‘8956 4122 

•8468 ' 302,5 '8792 *3968 4125 
•3401 '8628 • 37l'4 • 39t5l 4128 
•8464 3630 '3797 '3964 4130 
•8467 '8638 3800 ‘m\7 '4133 
•8469 '3636 '3803 3969 *4136 

•8472 3689 '3806 '3972 4139 
•3475 '3042 8808 3175 4142 
•8478 '3641 3811 3978 4144 
•8480 3647 ‘3814 '3980 4147 
•8488 '3660 ’3817 8988 ‘4160 

•8486 '3663 3819 ' 8(86 -4153 
•8489 '8665 '3822 '3189 '4165 
*8492 ' 8*58 ’3825 '3992 '4158 
*8494 •3661 3828 *3994 '4161 
*8497 *8664 '8830 '8997 '4164 

97-A 


I 


Ghutikis. 


as as ar as as 


Qbatik&t. 


2 


Gbatikas 


30 31 33 33 34 


33 36 37 38 33 


0 -4167 *4888 4500 '4667 *4633 

1 -4109 '4886 460.S *4669 '4986 

2''4172 - d'lag -Am *4889 

3 *4176 *4842 -4608 4676 *4842 

4 ‘4178 '4844 ‘4611 ‘4678 ‘4844 


0 '6000 -5167 68.38 *6600 -6667 

1 '6008 '5169 6886 6608 '6669 
3 'COOfi ' 6)72 -mi* -6506 *5672 

3 -bOtS ' 5)75 5842 'bSOH *6075 

4 -6011 '6178 '6344 '6511 *5678 


0 •5888 *6000 '6167 '6888 -0500 

1 (886 -eoOS *6109 -6836 '6508 

2 '5889 t(005 6172 ‘6839 6606 

3 - eH-lB '0008 *0176 6842 '6608 

4 '5844 -0011 0178 0844 •6611 


3 -4180 *4347 -4514 '4680 '4847 

6 4183 *4360 4517 '4683 ' 4h6 () 

7 4180 • 4 .« B3 4619 '4086 4863 

8 *4189 *4855 '4522 *4689 '4856 

9 -4192 '4368 '4626 *4692 *4858 


3 5014 5180 .6847 '6514 5680 

6 -6017 '5188 - 5^60 *6617 6t83 

7 5019 6186 '6858 *6619 ' St'Se 

8 '6022 6189 *5865 '(522 * 6(89 

9 •:)192 'bSSB 5626 * 60192 


3 '6847 60)4 0180 0847 '6614 

6 (850 6017 0183 0*50 '6617 

7 '5853 0019 iilHO 6.353 '0519 

8 5855 - OO^a '(.189 (5355 *6522 

9 6Hii8 '6026 '6192 6868 '0526 


10 '4194 4861 

11 ‘4197 '4304 

12 4200 •4;i67 

13 '42(3 4300 

14 *4205 -4.372 

13 4375 

16 *4211 4378 

17 -4214 4,’^80 

18 4217 4.’lb3 

19 *4219 '4886 

20 '4222 -4889 

21 '4225 *4:92 

22 ‘4228 ‘4394 

23 '4-230 -4 397 

24 *4233 -4400 

25 ‘4236 4408 

26 *4239 4406 

27 '4^42 *4118 

28 '4‘J44 ‘4411 

29 '4217 '4114 

30 4^50 4117 

31 4253 4419 

32 4 2(6 4422 

33 42:8 1426 

34 42()1 M28 

3 5 4204 41 8 1 

36 42(.7 4433 

37 4269 1436 

38 4x72 44 9 

39 4275 4442 

40 -4278 -4444 

41 -4280 '4447 

42 ‘4283 4460 

43 -4280 ‘4 458 

44 4289 '4455 

45 ‘^292 4458 

46 ‘^1(94 '4401 

47 4297 '4464 

48 4800 4467 

49 4808 1469 

30 '48(6 4472 

31 '4: 08 '4-475 

32 ‘4811 ‘4478 
58 ‘4814 4^180 
34 4817 ‘4483 

33 'IPIO 4486 
£6 4322 4^89 

37 4826 '44 92 

38 ‘4H28 -4494 

39 ‘4880 '4497 


•. J528 ' 4(94 *4861 
•4630 '4097 ■ 48(.4 
•4533 4700 ■ 48(.7 
• 46J6 '4703 -4869 
•4639 '4705 *4872 

•4642 •4708 4876 
•4 544 4711 4878 
•4647 - 47 i 4 - 4 ^ 8 “ 
4560 4717 48h3 
4663 4719 '4886 

•4565 -4722 488 !> 
•4558 -4725 *4892 
•4601 '4728 4894 
4504 -4780 4897 
4507 '4783 -4900 

4509 *4736 -4908 
4672 *4739 4<»06 
•4575 •4712 4908 
•4678 -4744 *4911 
•4580 ‘4747 '4914 

4188 *4750 4917 
4586 4753 4919 
4589 4755 4922 
4592 4758 *4826 
45.94 47(1 4928 

4M17 4704 49:’0 
• 4i00 '4707 - a 908 
4008 4709 ' 41' 30 
•4005 4772 -4939 
4(08 (776 1942 

4011 4778 4944 
•4014 l«780 4947 
•4017 •4781 4950 
•4019 4780 4 ' 53 
•4622 4783 4955 

•4026 -4792 4968 
4028 '4794 4901 
4630 *4797 4904 
'9333 4800 4967 
1630 ‘4803 4969 

4039 ‘4805 4972 
•-1042 '48{ 8 ‘4976 
•4044 4811 4978 
4047 4814 4980 
4660 *4817 ‘4988 

4053 -1819 4986 
'4056 4822 ' 4(89 
•4668 '4826 '4192 
‘4601 *4828 ‘4994 
•4664 4880 •4987 


10 i028 5194 

11 .5930 *5197 

12 SOBa •52( 0 

13 ••086 '620.1 
14 ‘5039 5205 

16 5042 6208 

16 6044 -6211 

17 6047 ^21 4 

18 6»60',V217 

19 605)8 '6219 

20 5056 5222 

21 6058 5226 

22 -6001 5228 

23 5i'tt4 ‘528U 

24 '6007 '5233 

2 3 5009 5230 

26 5072 62.' 9 

27 -6075 6242 
i 8 *5078 '6244 

29 bfjgO -6247 

30 5083 -5250 

31 5080 5253 

32 5C-69 5255 

33 5(92 5258 

34 -(094 52()1 

33 5097 ‘6264 

36 '5100 52(7 

37 51(3 '5209 

38 ."'1 05 6272 

39 5108 5275 

40 61] 1 ‘5278 

41 5114 5280 

42 51)7 5283 

43 51)9 ;)'286 

44 5122 •62e0 

43 ‘5125 5292 

46 5128 ‘6294 

47 5130 5297 

48 ‘61.13 .6300 

49 '-^lao r.303 

30 '5139 '.530 

31 5)42 5308 

32 -6144 r.;!!! 

33 -5147 -5314 

34 *5160 '6317 

33 6153 -6310 

36 ‘5165 6322 

37 ‘5168 *6326 

38 '6101 -.328 

39 ‘6104 ‘5330 


•6301 -5628 6694 
6864 * 65 ; 0 • 5 ( 97 
6307 '6133 - b^OO 
•5369 •( 630 ‘6703 
•6872 ‘SbSM 570,6 

•6875 6542 -6708 
■5378 ‘6644 •5711 
fSPO 5547 -6714 
(683 • 66(0 6717 
• 5 ; 80 -51 63 ‘.5719 

•6389 -5555 '5722 
•5892 5668 6725 
* 5 . 94 *6501 -5728 
•5897 5504 6780 
•5400 6607 5733 

•6408 -6509 '67 (6 
• 5-106 5572 T>739 
•5408 -6676 *6742 
6411 •.5678 *.5744 
-.5414 - 6(80 -5747 

5417 5f8,3 67f0 
5419 5680 57 f 8 
5422 5f89 5755 
5425 -5592 5758 
5428 6594 5701 

6431 ‘5597 6704 
•5433 5(>00 6707 
54 . 1i ; 60(»3 5:09 
5439 6605 6772 
6442 ^(..OH 5775 

•5444 •5011 •.‘778 
54-17 •61 U 671-0 
5160 5017 '5783 
6 ( 6.1 '5019 5780 
6455 ‘5022 5789 

6468 •6026 • 670-i 
5401 5028 5701 
6404 ‘5090 *6797 
54 o 7 ' 60 : 1.1 5800 
54*39 '5036 ‘6803 

6472 6030 ’5806 
5476 51 42 *68 8 
5478 -5044 681 1 
5480 '6047 6814 
5183 6650 '6817 

6486 'beSS -5819 
6489 '5666 • f8-22 
64 2 -mM -6826 
5494 ‘ 5(01 -6828 
5497 6604 5630 


10 6801 0928 

11 6K(;4 '6080 

12 -f^o? 0083 

13 ' 6809 ( 080 

14 *fc872 1039 

13 f87.5 0042 

16 '58^8 0044 

17 6880 0047 

18 '(88,1 (060 

19 •68^6 •0053 

20 ’688.1 0056 
2 1 5892 0068 

22 6894 ‘(KHU 

23 ‘.*897 -0004 

24 6900 '0007 

25 -6908 00(’)9 

26 -5905 -0072 

27 •6((8 -0075 

28 ’691) -OOie 

29 6914 -0080 

30 5917 0)088 

31 5919 (.(80 

32 5922 0089 

33 *5925 ()(i92 

34 5928 1 094 

35 6930 0097 

36 .5133 '0100 

37 5936 ()I03 

38 59.19 i;i(i5 

39 ’6942 0108 

40 6944 6111 

41 5947 6114 

42 ’Suno 6117 

43 -6963 6119 

44 -5966 -0122 

45 5958 612.5 

46 6961 -6 1-28 

47 .’964 •6130 

48 -5907 6133 

49 -6969 6136 

50 6072 -ei.so 

51 6 76 -6142 

52 -eOTS *0144 

53 5980 ei 17 

54 ‘.'>983 -6160 

55 ‘.5(86 -61.^3 

56 '.'i989 Olb*) 

57 •.V»92 61.58 

58 *6994 -Olol 

59 ‘6997 6164 


•(’.194 ' OiK'-i -OSes 
(.197 6304 *6680 
•6200 6367 6688 
•020.3 0.309 -0186 
•6i'06 0372 0689 

•62( 8 '087 5 6642 
6211 0378 66*M. 
•021 1 0380 *0647 
6217 •6888 *6660 
•6219 6886 *6668 

•0322 *0,389 'OeSR 
•0.’26 0392 •0658 
0218 0394 •0661 
•( 280 *0397 -6664 
0283 6l0() 6667 

6280 -6403 *6.569 
*02.19 0405 ‘6572 
•0r42 ’OIOS •0675 
•0244 ’0411 *6678 
'6247 ‘0414 -6680 

6250 0417 0688 
625;{ '0419 '(.686 
0255 ‘6422 6689 
•0258 042.5 6592 
•0201 ‘r428 0694 

^'i^04 0431 *0697 
'6267 ‘(>4:1.1 ocoo 
0269 *6):i0 0003 
•0272 ■0439 *0006 
6275 ('442 6(08 

0278 0444 6811 
( i2H0 0447 0014 
028.3 0460 0017 
•6280 • 64 . 5.3 6620 
• G289 *6455 0622 

6292 •(5458 8625 
‘>294 0401 J6-28 
6/'97 '0404 '0(80 
08- 0 0467 6038 
•030.1 -6469 0636 

‘6805 ‘6473 *6039 
0308 - 6 176 '6842 
•0311 *6478 - 0(44 
6.314 -0480 6047 
•0317 '0483 *0660 

•6319 ■6486 *6668 
•6322 •0489 *6665 
■6825 *6492 OO.’.g 
■6826 *0494 ‘Oeoi 
' 63 ; i0 ‘6497 -6664 
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TABLK Vi; — GHATlKiS AND PALAB AR PEA0TI0N8 OF A OAT 


TIlBZAI ▼X-o*iit. 

OluttlkU Mid Fahw (Valif «!■ maA VlB»dii) m rnstimu at ■ dsy— « m»<. 
ir,B,~Tbe nma tMe will ••rre for mlDntet and irooBdi m fraotiuiM of an Sonv or a I)>yf 6. 


Ohatikai 


Ghatik&s. 




40 41 48 43 44 43 46 47 48 49 30 31 32 33 34 33 36 37 33 §• 


•m7 0833 7000 7167 7331 0 7500 7067 7883 ‘8000 ’8167 

•0669 6h36 7003 7169 7386 1 7503 76(59 7M8(3 'K008 ‘8169 

•6072 0839 7006 7172 7889 2 7005 7672 7839 8005 *^172 

•6076 *684(2 70U8 7175 7342 3 7508 7075 7842 8008 *8175 

•0678 6844 7011 7178 7844 4 7611 7678 *7844 8011 *8178 

6680 *6847 *7014 7180 7347 5 ’TSU ^Cbo 7847 80U 8180 

•0683 6860 7017 *7183 7.363 6 7617 76^8 7860 *8017 8183 

•0680 *6868 *7019 7186 7353 7 7519 7686 7858 *8019 *8186 

•0689 *6855 *7022 7189 *7356 8 7522 7689 *7866 ‘8022 8189 

0692 *6868 7026 7192 *7858 9 7626 7692 *7868 ’8025 8192 

•ef594 0861 7028 7194 *7361 10 *7094 *7861 8028 *8194 

•0697 *6864 7030 '7197 *7364 11 *7680 7697 7864 *8030 8197 

•6700 *6867 *7033 *7200 *7867 12 *7633 *7700 7807 8033 *8200 

•6708 *6809 7086 7208 7809 13 *7536 *7703 7869 H036 8203 

•6706 *6872 7039 7205 *7872 14 *7639 7705 *7872 *8089 *8205 

•0708 0875 7042 *7208 7375 15 754*i 7708 7875 8042 *8208 

•0711 *6878 *7044 7211 ‘7378 16 7644 *7711 7878 *8044 ‘8211 

•6714 *0880 7047 *7214 *7380 17 7647 7714 *7880 8047 8214 

•6717 *0883 7050 7217 *7888 18 7560 7717 *7883 8050 8217 

•6719 *6880 *7063 *7219 7386 1 9 *7553 *7719 *7886 8063 8219 

■6722 *6889 *7055 7222 7389 20 7556 7722 *7889 *8055 8222 

•0726 *6892 706H -7226 7392 21 7658 *7725 7892 8058 8235 

•0728 *8894 7061 7228 7394 22 7561 7728 78J4 8061 8228 

•673.. «b97 7064 7230 7397 23 7504 7730 ‘7897 8004 *8230 

•0738 *0900 7007 7283 7400 24 *7507 7783 7900 8087 8288 

•0730 -OOOa 7069 *7286 7403 26 *7569 *7730 *7903 80(i9 *8286 

•0739 0906 7072 7239 *7405 26 *7572 *7739 ‘7906 8072 *8289 

•6742 -6908 *7075 7242 740H 27 *7576 7742 7908 *8076 *8242 

•6744 0911 7078 *7244 *7411 28 7578 *7744 *7911 8078 *8244 

•0747 *6914 7080 7247 7414 2 9 7680 7747 7914 8C80 8647 

6760 6917 *7083 *7260 *7417 30 7583 *7750 7917 *8083 ‘8260 

•6768 *6919 7080 *7253 *7419 31 *7686 *7768 ‘7919 8080 8253 

•6766 *6922 *7089 7265 *7422 3 2 *7589 7756 *7922 -8089 *8255 

•676S *0926 *7092 *7268 7425 33 7692 ‘7758 -7925 -8092 -8268 

•6701 -0928 * 70(^4 *7261 -7428 34 * 7694 *7761 7928 *8094 *8261 

•6704 *0930 ‘7097 '7204 7480 35 7607 *7764 7930 8097 8204 

•6767 *0934 *7100 *7267 '7438 36 ’7000 7707 *7933 -8(00 8267 

•6769 -6930 *7103 *7209 *7430 37 *70^8 •776'> •7»86 8103 *8209 

•6772 *0939 7l('6 *7272 *743^ 38 7606 7772 *79*49 8105 *8272 

•6775 *6942 *710S *7275 7442 39 *7608 7776 7942 *8108 *8275 

•0778 *6944 7111 7278 *7444 40 * 7011 *7778 ’ 7944 8111 8278 

•6780 0947 *7114 7280 7447 41 '7014 *7780 *7947 8114 *8280 

•67H8 6950 7:17 7288 ‘745 . 42 * 7617 *7783 -7950 8117 -8288 

•6780 *0958 *71 19 *7280 *7453 43 *7619 *7786 7053 ‘8119 8280 

•0789 *0955 7122 *7289 *7455 44 7622 *7789 *7965 *8122 8289 

•6792 'dm 7125 *7202 *7468 4 5 *7626 7792 7958 8125 8292 

•6794* 0001 7128 '7294 7401 46 *70i8 *7794 7901 ‘81-28 *8294 

0797 6904 '7130 *7297 7404 47 76.^0 *7797 *7964 ‘8130 8297 

•0800 *0967 7133 7300 7407 48 7633 -7800 -7907 -8133 8200 

•0803 *0909 *7136 7303 *7409 49 *7030 *7803 *7969 *8130 -8303 

•6806 *6972 7139 *7805 *7472 6 0 7629 *7805 *7972 *8139 *98(^6 

•6808 *0976 7142 * 7308 *7475 51 *7042 * 7808 -7976 -8142 8308 

•6811 6978 *7144 *7311 *7478 62 •7(‘>44 *7811 •79*8 *8144 *8311 

•6814 *0080 *7147 7.314 7480 53 *7647 *7814 -7980 *8147 *8314 

•6817 *7160 7817 *7483 54 '7060 *7817 *7983 8160 8817 

•6819 *6986 *7153 *7819 7486 55 *7053 *7819 *7986 *8153 8819 

•0822 *0989 *7156 7822 *7489 56 *7655 *7812 *7980 *8165 8322 

•6825 *699*3 *7158 ‘7325 *7492 57 ‘7668 *7826 *7993 8168 *8325 

0828 6994 7101 *7820 7494 58 *7861 *7828 *7994 *8101 *83.^8 

■0830 0997 *710‘4 *70^ ‘70*^ 


0 ‘8833 8500 •8667 8833 ‘9000 0 *9107 ‘9338 '9500 ‘9067 ‘9883 

1 8330 *8503 ‘8d(‘.9 *8880 ‘90(3 1 -9109 *9336 ‘9503 ‘9608 ‘9I36 

2 8389 •8606 ‘8072 *8889 *9006 ’ 2 *9172 -9830 *9605 *9072 ’9889 

2 8342 ‘8508 *8675 '8842 9008 3 '9175 ‘9842 '9508 ‘9575 *9843 

4 8844 *8511 8678 *8844 ‘9011 4 9178 ‘9844 9511 *9678 ‘9844 

5 *8347 *8614 *8680 *8847 *9014 5 9180 *9847 *9514 9680 *9847 

6 *8860 *8617 *8083 8860 9017 6 9183 9860 *9617 *9088 '986u 

7 *8358 *8519 8680 *8853 *9019 7 'Omj 9868 9519 *0686 9858 

8 ‘8^55 *8522 ‘86R9 ‘8855 *9022 8 '91H9 9356 ‘9522 *9689 9856 

9 ‘8358 8626 *8692 8958 ’P025 9 ‘9192 ‘0358 ‘PS26 9092 9858 

10 *8861 *8528 *8094 8801 *9028 10 '9194 *9061 *9828 *9694 *9861 

11 8364 *8580 *8697 *8864 *9080 11 9197 9864 *0580 *9097 *9804 

12 8367 *8583 *8700 ’8807 *9033 12 92C0 •9.‘ft57 *9688 *9700 *9807 

13 >-809 *8536 8703 *8860 *9036 13 *9203 dm 96.H6 ‘9708 9809 

14 8872 -8639 *8703 8872 9089 14 *9206 *9872 *9589 9706 *9872 

15 *8376 *8542 ‘8708 8875 *9042 1 5 *9208 *9376 *9542 9708 9876 

16 8378 htiH 8711 8878 9044 16 9211 '9878 *9644 9711 *9878 

17 8880 8547 8714 *8880 ‘9047 17 ‘9214 9880 9647 *9714 9880 

18 8383 *8650 8717 *8883 9050 18 9817 *9388 9550 *9717 *9888 

19 ‘88S0 8653 ‘8719 8886 ‘9053 19 0219 *9380 *9553 9719 ‘9886 

20 8389 *8555 ‘8722 8889 9055 20 *9222 *0389 9555 9722 9889 

21 8892 8558 ‘8725 8892 9058 21 9226 *9392 9568 9725 *9802 

22 83W4 8501 8728 8894 900] 22 9228 9394 9561 '9728 9894 

23 8897 8564 8730 8897 9064 28 *9230 *9397 9661 9730 *9897 

24 8400 8507 ‘8738 8900 ‘9007 24 9283 ‘9400 0567 9738 9900 

85 8408 8509 *8736 89il3 9069 25 ‘9230 ‘9403 . 509 *9730 *9903 

26 '8-105 *8672 8739 *8905 0072 26 '9239 9405 9572 0739 *9905 

27 8408 -8575 *8742 8908 0075 2 7 0242 9408 *9575 0742 *9908 

28 *8411 8578 *8744 8911 9078 28 9244 9411 0678 *0744 0911 

20 8414 *8580 8747 8014 90B0 2 9 9247 9414 0680 9747 0914 

30 8417 *8683 8750 •8917 *9083 3 0 9250 9437 *9583 *9760 -OOn 

31 *8419 *8763 *8919 9086 31 *9258 9419 -9580 •0753 *9919 

32 ‘8422 ‘8589 8755 *8922 ‘9089 32 9255 9422 *9589 ’9756 ’9922 

33 *8425 -8502 *8768 *8926 *9092 3 3 926S 9426 '9692 ‘9758 •9‘^25 

34 ‘8428 ‘8594 *8701 ‘8928 9004 34 '9263 9428 ‘9594 -9701 9928 

35 *8430 -8697 ‘8764 *8980 ‘9097 35 *9264 *9480 OSB? 9764 ‘9980 

36 8438 80<K) 8767 *8038 'OKK) 36 9207 -9483 *9000 9767 *9933 

37 *8430 8603 8700 8036 -9103 3 7 9269 9488 -0603 -0709 *9936 

38 •843<) 8005 8772 8930 *0105 38 *‘272 *9439 *0606 *0772 *9039 

39 *814*2 8008 -8776 894i *9108 39 *9275 *0442 9008 -9776 9942 

40 84-44 *8011 *8778 *8944 * 9111 40 *0278 ‘9444 0011 0778 * 9944 

4 1 8447 8614 8780 8047 01U 41 ‘9280 *9447 •9614 9780 ■0947 

49 8160 8017 *8783 8050 0117 42 •9283 0450 *0617 ’9788 *9050 

43 *84 )3 *8610 ‘8780 -8953 0119 4 3 0-280 0458 *9619 9786 *9953 

44 8466 •H02*i 8955 •9r,>2 44 •928‘9 ‘9455 •9022 *9789 

45 ‘8458 ‘8625 8792 *8^68 •9125 45 ‘9292 *9458 -9626 *9792 '9968 

46 8161 8628 ‘8791 ‘8001 9128 46 9294 • 9401 -9628 *9794 *0961 

47 *8404 8030 *8797 ^964 -91 80 47 *9207 9104 0080 0797 *9904 

48 8407 *8033 8800 *8007 9188 4 8 9300 9407 *9033 *9800 -9907 

49 ‘8469 -Se'ie *8803 *8009 *9136 49 *9803 *9469 '9080 ‘9803 -dm 

50 *8472 •8630 *8806 -8972 •9139 50 *9306 •0472 *9689 *9806 *9972 

51 *8475 *8042 *8808 ‘8975 -9142 51 9808 *9475 *9642 -9808 ‘9976 

52 * 8478 8644 *8811 *8978 ‘9144 52 *9311 *9478 *9644 -9811 ‘9978 

53 -8480 *8647 8814 *8980 *9147 53 ‘9814 9480 -9647 *9814 -9980 

54 '8483 '8050 8817 *8983 ‘9150 54 0817 948.H 9650 9817 '9988 

55 8480 ‘8063 ‘8819 8986 ‘9158 5 5 9319 *0486 9653 *9819 ‘9988 

56 ‘8489 8655 *8822 '8989 9155 56 *932*2 *9489 *9655 ‘9822 *9989 

57 '8492 ‘8058 8826 *8992 ‘9168 57 ‘9325 '9492 '9668 9826 *9992 

58 8494 '8661 *8328 ‘8994 *9161 58 ‘9328 *9494 *0661 *9828 *9994 

59 8497 ‘8664 *8830 ‘8997 *916.3 59 '0380 *0407 ‘9604 *9830 *9997 



TABLK Vl.~H0im8 AND KINUTBf AS FBAOTIONS OF A DAT 


m 





0 '000000) -0410606 08518838 -1250000 

1 -0006944 0428611 *0840277 '1266944 
S 'OOmSS -0480566 -0847222 *1268888 
i -0020888 0437500 -0854166 -1270888 

4 ‘0C«7777 •04U444 0861111 ‘1277777 

B 0034722 *0451888 0868055 -1284722 

5 *0041666 -0458383 -0876000 -1291666 
7 -0048611 ‘0465277 ‘0881944 -1298611 
a 'OOSSSoS *01.72222 0888^88 -1305656 
a *0062500 -0479166 -0896838 *1312600 

10 *0069444 -0186111 *0902777 •i;il9444 

11 -0070888 -0498085 -0909722 *1326388 

12 ‘0083333 *0500000 091 6666 * 1388838 

13 -0090277 0506944 *0928011 1340277 

14 *0097222 -0518888 *0980556 *1847222 

15 *0104166 *0520833 0987500 1364106 

16 -0111111 -06*27777 *0944144 *1301111 

17 0118066 *0534722 *0951888 ‘1308056 

18 *0125000 '0541006 0958833 *1376000 
la 0181944 -0548611 *0906277 *1381944 

20 *0188888 -0565665 0972222 1888888 

21 *0146883 0502600 *('979166 1396833 

22 0162777 *0569441 0986111 *1402777 

23 0159722 *0576388 -0998066 1409722 
84 *0166666 *0588383 *1000000 *1416666 

25 *0173611 -0690277 1006044 *1428611 

26 *0180655 •0597222 'lOlf'888 -1430566 

27 *0187600 0604166 *1020838 1487600 

28 -0194444 *0611111 1027777 -1444444 

29 *0201888 *0618065 108472*2 1451388 


0 -U166666 ‘2083833 -2600000 -2916066 

1 -16736)1 *2090277 *2506944 *2923011 

2 ‘16805G6 *2097222 ‘2613888 *2980665 

3 -11)87600 -2104166 2620888 *29375(X) 

4 1694444 *2111111 2527777 *2944444 

5 1701888 *2118055 -2534722 •296I3h8 

6 ‘1708838 ‘2125000 2541666 -2958833 

7 *1715277 2131944 •2618(U1 2>«66277 

8 *1722222 *2188888 *2565555 *2972222 

9 -1729166 -2146833 •25626'JO 2979166 

10 -1736111 *2152777 *2569444 *2986111 

11 *1748056 *2169722 *2676388 -2993056 
la *1760000 2160666 *2583833 3000000 

13 *1766944 *2178611 -2690277 3000944 

14 *1703888 2180565 2597222 *3013888 

10 *1770833 *2187500 2604166 *80208^3 

16 1777777 *2194444 2611111 *8027777 

17 -1784722 •2-201388 *2618055 80847(2 

18 -1791666 *2208388 *2625000 -8041666 

19 -1798611 -2216277 *2631944 3048611 

20 -1805565 -2222222 2688888 -3055565 

21 1812500 2229166 2645833 *8062500 

22 lf'19444 2236111 *2652777 *8069444 

23 *1826388 2248055 *2659722 *3076888 

24 *1838883 *2850000 *2(166066 -3083833 

25 -1840277 -2266944 2673611 30l»0277 

26 1847222 *2263888 *2680655 *3097222 

27 -18-4166 2270838 *2687500 3104166 

28 1861111 *2277777 *2694444 *3111111 

29 -1868055 - 2284722 *2701388 8118055 


30 '0208388 -0625000 J 041 666 *1468333 

31 -0216277 0681944 10486U -1465277 
22 -0222222 *0638888 -1055555 1472222 
38 -0239106 *0645838 -1062500 -KTOlOO 
34 -0286111 *0662777 1069444 148(aU 

85 -0243055 -0659722 1076388 -1493055 
33 -O250000 *0606666 *1083388 -1500000 
37 0256944 0673611 1(90277*1606944 
33 '0263888 -d680866 •10J(7222 *1613888 
^ *0270833 '0687600 '1104166 -1520838 

AO 0277777 *0694444 ‘1111111 *1627777 

41 '0*^22 -0701388 -1118065 *1584722 

42 0*291660 -0708333 -1125000 ‘154 666. 

43 *0298611 0715277 'llJn944 I518HII 

44 '0806556 -0722222 1188888 -1655556 

45 08)2600 0729166 1145818 *1562500 
43 *0819444 0786111 1152777 •16694U 

47 '0320888 *0748055 1159722 •157(>88-( 

48 0338833 0760000 -1166666 1 588333 

49 -0840277 *0756944 1178611 1590277 


30 1875000 2291066 -2708333 -ar^SOOO 

31 -1881944 22«88ll 2715277 *81819 

32 -ISRfSHfS 2305555 *2722222 3138888 

33 1H95883 -2312500 -2729166 8146833 

34 *1902777 -2319444 -2780111 *8162777 

35 -1909722 -2326388 *2748066 '8161(722 

36 -lOlOOiU) -2338833 -2750000 -3166660 

37 •1P230’1 -2340277 2756944 -3178611 

38 1930555 2347222 2763888 -8180566 

39 *1937500 2H54106 2770833 3187500 

40 1944444 * 2361111 2777777 819 U44 

41 -1^51388 2368056 *2784722 '32013*28 

42 '1958383 *237500 > *279166(. •3208383 

43 '1965277 *2381944 *2798611 32.5277 

44 *1972222 2388888 '2805565 '3222*222 

45 1979166 2895838 2812500 -8229166 

46 *1986111 *2402777 -2819444 *8236111 

47 1993055 240972 i *2826388 *324 1055 

48 2000(»00 *2416066 2833333 3250000 

49 *2000944 .'423611 *2840277 3256944 


Jtft *0347222 0768888 1180555 1697222 6 0 2U13H88 2430656 J847 ^2*2 *8263883 

a? •omiw -mom -iistmk) lao.Ke 61 awKss •2487«0(. -zsmihb .wosjb 

aa •08« 11 •0777777 -11944*4 IfilllU 62 -2027777 2444444 -^S.llll *8^777 

M 0784722 1201388 18056 63 •2034722 '2451388 -2808055 •S2wra 

Sa •0376000 '(^Sioeo •12083S8 •1626000 64 2041080 '2458383 •28750(X) •3281 660 


JUS *0381944 0798611 *1*216277 1631944 
B3 -OSSSHSH 0606565 *1222222 '1688883 
BT *0395838 -0812500 *1229166 *1645888 
Sa *0408777 '0819444 *1236111 *1652777 
33 •04(»728 0826388 *1243056 *1669722 


55 *2048611 •2466-277 -2881914 '3298611 

56 2066655 247*2322 *2888888 '3306565 

57 *2062500 *2479166 *2895833 331 2600 

58 '2069444 -2486111 *2202777 *3819444 

59 -2076888 -2)93055 ‘2909722 ’3326888 


0 '8333333 '8760OOO '4166666 ‘4583338 0 OOOQO 

1 3340277 8766944 *4173611 '4590277 I 00001 

2 -3347222 3763888 41B0555 ‘4^97222 2 '00002 

3 •385416 ) -3770833 *4187500 -4604166 8 ’OCHIOS 

4 -Saailll -2777777 -4194444 4611111 4 -00006 

5 ’8368056 *3784722 '4201888 4618055 5 *00006 

6 ‘33760(X) .8791666 '4208333 *4625000 6 00007 

T -8881944 *8798611 4215277 46319 U 7 'OOOOH 
e -3388888 ‘3805655 '4222222 '4638888 8 00009 

9 *8396833 *3812600 *4229166 -4645888 9 *00010 

10 -8402777 *38194.44 -4286111 .4662777 10 W012 

11 -3409722 '3826388 '4243066 -4659722 H OOOIS 

12 3410666 '3833888 ‘42r)0(*0() 4666666 1 2 '00014 

13 3423611 -3840277 '*‘256944 -4673611 13 00016 

14 -3430565 3847222 *4263888 '4680565 14 'tK>0l6 

15 *8437600 *3864166 * 42708.33 *4687500 15 -00017 

16 *84.14444 *8861111 *4277777 *4694414 10 -00018 

17 ‘8451888 •3868(*r)5 *4284722 -4701388 17 *00020 

18 *3458338 -3877)000 -4291666 * 4708383 18 *00021 

19 '3465277 3881944 *4298611 *4716277 19 *00023 

20 *3472222 *3888888 -4.305555 '1722222 20 -00028 

21 3479166 -3895853 •48125(H) -4729166 21 00024 

22 5486111 *8902777 4319444*4786111 22 *00026 

23 *8493056 ‘3909722 *4326368 *4748056 23 *00027 

24 -3600000 8910666 *4333383 *476000' » 24 *00038 

25 8560944 8923611 -4340277 476694*1 25 -00620 

26 -3513888 ‘3930556 ‘4847222 ‘476888S 26 -(X)080 

27 '8620H83 *8937500 -4354166 -4770833 27 *00081 

26 -3527777 -3944444 *4361111 -4777777 28 -00082 

29 ‘3534722 3951388 *4368055 ‘4784722 29 ‘00084 

30 *3541606 -3968333 *4376lH)0 -470)666 30 -00085 

3 1 3548611 3966277 -4381041 -4798611 31-00086 

32 -3565565 -3972222 -4388888 *4805666 3 2 -(10087 

33 3562560 8979166 ‘4.305833 4812500 33 '0n038 

34 '3509444 *8986111 *4402777 *4819444 34 ‘OOOSO 

36 -3578888 8998055 -4409722 48268H8 35 00040 

36 '3583333 4000000 4410CG6 ‘48388:{8 36 0*)042 

37 *3590277 'M)06944 *4423611 *4840277 37 '00048 

36 *3597222 *401 381-8 ‘4430555 '4847222 38 ‘00C44 

39 *3601106 4020833 4437500 *4854106 39 00045 

40 3611111 4027777 •J.1-14444 4861111 40 -00046 

41 ‘;i6180r>5 '4034722 4451388 '48G8055 41 -00047 

42 *3026000 -4041068 -4458833 *4876000 42 -00040 

43 ‘3631944 4048611 '4465*277 4881944 43 -(K)0:)0 

44 *3638^88 -4056556 ‘4472222 -JH86888 44 00051 

45 -3645833 -4062500 *4479166 *4895833 45 -00062 

46 *3062777 -4069444 *44861 1 1 -4902777 4 6 00058 

47 3859722 *4076388 -4493056 -4909722 47 *00064 

48 3060660 *40833.33 ‘4500000 ’4910066 48 •0(H)65 

49 38730U -4090277 4606944 *4928011 49 00067 

50 36H0555 *4097222 45i:i88S *4930656 5 0 00068 

51 *3687500 4104166 -4520833 4987600 5l -00069 

52 361H444 4111111 '4527777 4944444 5 2 00060 

53 ‘3701388 4118065 4534722 '4951883 5 8 00061 

54 ‘3708333 ‘41250:0 4541606 4958333 54 00062 

56*371.5277 4131994 4548011 *4905277 55 O'’ 004 

56 ‘3722222 4138Hh8 '4555555 4972222 56 00005 

57 *8729106 -4145833 4562500 -4979166 5 7 00006 

56 3780111 4152777 4569444 4986111 58 00067 

59 3743055 ‘4159722 457G888 4993055 59 OOOOS 



442 


TABLE VI.— H0UB8 AND MINUTES AS PBACTI0N8 OP A DAT 


• TABU Vt-oont. 

XOttM ViMttoM of » 

I i 

Hourt. 0 Huiire. g Houri. 

fi .!5 

3 


18 18 14 18 16 17 18 19 80 81 88 88 

0 *500(KK)0 *5416666 >5833338 *6250000 0 6666666 *7083333 7500000 *7316666 0 '8833333 *8750000 *9166666 ‘9633833 

1 *6001)944 *6423611 *5840277 *6256944 1 6673611 *709 277 75fl6944 *79*23611 1 *8:140277 *8756044 *9173611 •9590277 

8 *6013888 '64305)5 *5847222 *6268888 8 *6680555 7097222 7613888 7)«8055S 8 '8347222 ‘8763888 9180665 ‘9697228 

8 *6020833 *5*87500 ‘6854166 *6270833 3 *6687500 *7l04i^6 *752 ‘883 *7937500 3 ‘8854166 ‘8770833 ‘9187600 *9104166 

4 *6027777 *6444444 ‘6861111 *6177777 4 *6094444 *7111111 *7527777 *7944444 4 ‘8361111 ‘8777777 ‘9194444 ‘9611111 

3 *6084722 *6461888 '586S055 *6284722 3 *670138^ ‘7118056 ‘7531722 7951388 5 ‘8868065 8784721 *9201888 *9618065 

6 *5041606 *5458333 *5875000 62^1006 6 '6/08*133 '7125000 *7641666 imm 6 '8375000 '8701663 ‘9208383 ‘9026600 

7 •604‘<611 *5465277 *5831944 *6298611 7 ‘67i6277 7131944 *754*611 *7965^77 7 '8381944 ‘8798611 ‘9216277 •968I844 

8 *5056565 *5472222 '58S8848 *6305555 8 ‘6722222 *7138888 *755ri.‘^55 ‘7972222 8 ‘8388888 '^805555 ‘922*2222 ‘9638^^ 

9 *6062500 ‘6479166 *5896833 *6812500 9 *6729166 *7145833 *7562500 *7979166 9 '8895833 '8812500 9229166 -lUHSSaS 

10 ’6069444 •64'61U *6902777 *6819444 10 ‘6736111 *7162777 *7569444 ‘7980111 10 ‘8402777 ■88l«444 ‘9236111 '9652777 

11 .5076338 *6493065 '6909721 *6826388 11 *6748065 .7169722 *757^1388 •7>^93065 11 ‘8409722 '8826888 ‘9243056 *9658722 

19 *5088333 *6500000 *5916666 -6833338 12 *6750000 *7166606 '75*)8,i83 *8000000 12 ‘8416066 *8833383 9250000 ‘9606666 
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APPENDIX (i) 

thj^ vedAnqa jtotisha calbndab. 

(The subetanee of Sir 8. Subrahmanyam Lectures delivered by the author 
for, the Madras University in March 1916J 

Varfihamihira, to whom we owe largely the beginnings of modern Indian 
astronomy as well as of modern Indian astrology, says in Brihat Samhiia, 8, 2 

a^leshardhat dakshinam, uttarara ayanam raveh dhanishthadjram 
nflnam kadacit asit : yenoktam pftrva^astreshu 
sAmpratam ayanam savituh karkatakadyam mrgaditascanyat ; 
ukta bhAvo yikritih; pratyaksha parikshanaih vyaktih. 

Translation,, 

“ The soutliward journey of the sun is from the half of AsleshA ; his north- 
ward journey is from the beginning of DhanishthA : it was so at one time as 
stated mold treatises : now the dakshinAyana is from the beginning of Karkataka 
and the other ayana is from the beginning of Makara, as may be plainly seen by 
the eye ” 

and in Panchasiddhdntika (translated by Dr. Thibaut and by BApu Deva^astri), to 
the same effect : — 

A^leshardhat asit yadA nivrittih kiloshiiakiranasya ; 
yuktam ayanam tadAsit : sampratam ayanam punarvasntah : 

In these two passages Varahamiliira states that at one time DakhinAynna, or 
the summer solstice, took place when the sun was in the middle of A^losha 
nakshatra, and UttarAyana or the winter solstice when the sun was at the begin- 
ning of Dhanishtha nakshatra, whereas in VarAhamihira’s own time, the Dakshi- 
nAyana, “ as any one may see, ” so he says, occurred when the sun was in the 
beginning of Karkataka ra6i or Pimarvasu nakshatra. Nevertheles.s, he says, the 
previous observations, recorded by ancient writers, were correct for their time : 
yuMamayanam iaddsit. 

2. The ancient observation referred to by Varahamihira is obviously that 
recorded in the Vedahga Jyotisha, which, as we shall presently see, was just as 
ancient to Varahamihira as Varahamihira is to us; in other words VarAhamihira’s 
work stands at the centre of a period of astronomy whose span is 3,000 years, at 
one end of which we stand and at the other end the Vedahga Jyotisha. 

Description of the Vetidhga .lyottsha. — The Vedahga Jyotisha, a set of rules for 
ascertaining the year, month and day and fraction of a day, is well known to 
Indian teachers and students of the Veda who learn and recite it as part of the 
Veda It is obscure as to a good deal of its contents, and has not been translated 
into English, but it was edited by Weber, — see paragraph 4 below, — and practically 
the whole of it (about 35 slokas, with omissions) is given in Dikshit’s Uistonj of 
Indian Astronomy (in Mahratti). Nevertheless, no one has endeavoured to 
construct or reconstruct the Vedahga Jyotisha system as a connected and con- 
sistent whole, just in the way, for instance, in which we are now able to construct 
the Silrya SiddhAnta scheme of years, months and days for any period to which 
that system might be applied, currently, retrospectively or prospectively. 

8. Before Varahamihira's time, only two methods of dividing the ecliptic were 
known to, and practised by, Indian aatrononiors. These method.s were, first by 
the Htus or six seasons of the year, and secondly by the nalcshatras or lunar mau- 
sions, of which 27 (sometimes 28) are, as is well known reckoned in the Indian 
oalendar. I’he nakshatras are a natural division of the ecliptic, because each 
of them, measuring degrees =* 13| degrees, is the space travelled by the 



moon along the stars ia the course of a single day and night, so that a nakshatra 
is practically equal in length of time to a day and a night — see paragraph 27, 
page 7 of the text. 

4. The chief works of reference on the subject of the nakshatras are 
Weber’s two treatises in German {Die Y^diaohen Nachrichten von den Nakshatra, 
and Ut'ber den Veda Kalender namms Jyotisha), i>nh\\ahed respectively in 1860 and 
18tt2, which do not appear to have been translated into English. Dr. Thibaut’s 
monograph on Mathematics, Astronomy and Astrology in the German Encyclopaedia 
of Indo^ Aryan Research, and the late Sankara B&lakrishna Dike hit's Bharatiya 
JyotishSasira or “ History of Indian Astronomy” (published in Mahratti in 1896) 
are two other important works, dealing with nakshatras, which may be mentioned 
in this connexion as still awaiting translation into English. In Macdonnell and 
Keith’s Vedie Index, however, there are very good summaries in English of nearly 
all that is known at present about the ancient observations of nakshatras in 
vedic times. 

5. The Yuga of five years. — We have information from two or three ancient 
sources on the subject of the synodical system of the Vedaiiga Jyotisha. All of 
it comes to this, that once in a yuga of 5 years the sun and moon must return to 
the same position that they occupied at the beginning of the yuga, and that posi- 
tion is the beginning of nakshatra Dhanishtha and Maglia ^ukla 1. 

6. Difference between 'he sidereal and the tropical year. — We have to study 
with some care the meaning of the expressions “ a year ” and “ 6 years ” in this 
definition of a yuga. In the Vetlanga Jyotisha period, the Hindus seem to have 
been acquainted with only one kind of year, viz., the tropical. The tropical year 
is not a difficult kind of year for us to understand, since the European year which 
we all observe, is a nearly perfect tropical year. “ Tropical year ” means the 
kind of year which brings back the same seasons after the same number of days. 
At present the summer solstice, when the sun reaches his extreme limit in his 
northern course*, falls on June 22 ; and we know that on June 22 we in India may 
expect rain every year and with the rain cultivation begins. Similarly, on Decem- 
ber 22, when the sun is in the winter solstice or at his southernmost limit, we 
know that it is the coldest part of the year, and every year we exjiect the cold 
weather to return at that time and we are not disappointed. 

7. Now, we have in use in the Tamil country another kind of year, that is, 
one which begins at present on April 13 or 14, but which 50 years ago used to 
begin on April 11 ; and which 5o00 years ago, if any reckoning had been then 
kept, would have begun on 15 February (3102 B.C.) page 2, paragraph 4 of text. 
This year which at present imperceptibly gets away farther and further from the 
tropical year, is called a sidereal year, and its initial day moves so slowly because 
every year the difference between it and the tropical year is only a few minutes 
of time ; about a ghutika. (See paper No. ii in this appendix — On luni-solar 
precession in Indian Astronomy.) It naturally takes a long time for this difference 
to amount to a month or to two months. 

8. Naturally, also, it took a long time for the ancient Hindus to understand 
the practical difference between the two kinds of years, and if we wish to enter 
into the details of ancient Indian chronology, it is necessary that we should realize 
clearly the consequences of the confusion in their minds. When Varilhamihira 
says that in his time the return of the sun was from Punarvasu nakshatra or from 
Karkaf-aka ra^i, whereas of old the sun returned from the half of ASlesha nakshatra, 
and that this ancient observation was correct at that epoch, he gives us in fact a 
first glimpse of the effect of the precession of equinoxes, a phenomenon, however, 
as to which he himself was entirely in the dark. 

9. At present Dakshinfiyana, or the summer solstice, falls on June 22, 
and according to Table IV-C, Volume I of Indian Kphemerig, the sun's mean 
longitude on 22nd June 1916, or the 7l8t completed day of the Indian solar 
year, is 67’8 degrees or 68 1 degrees, if we include the equation. Now, 
since each nakshatra is 13| degrees in extent, it follows that the son’s 
nakshatra, when he has attained 67*8 degrees of longitude, is past the fifth 
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DAksliatra and in the beginning of the sixth or Ardr& nakshatra. It is a simple 
Burn in arithmetic, that when the sun’s nakshatra at Dakshinayana was 
A^lesh&rdha or Sfirpftrdha, i.e., the middle of Afilesha, his longitude must hare 
been 113^ degrees (since the longitude of the oommenoetnent of A^lesha 
nakshatra is, by Eye-table s, page 156 supra, 106°, 40' and its end 120°). 

10. Practical application of processional chronology. — We know from modem 
astronomy that the movement of the precession is 50" of an arc per annum 
to the west (see next paper in this appendix), or one degree for every 72 years. 
Accordingly, for the precession to have moved through an arc corresponding to 
thb interval between 113|^ and 67f degrees, i.e., 45-j\- degrees, it must have 
taken 45 tV X 72 = 547 X 6 = 3,282 years. Roughly, according to this calcula- 
tion, the VedShga Jyotisha observation must have been made 3,300 years before 
A.D. 1916, i.e., about 1400 B.C. 

11. Limitations of prccessional chronology. — Now, supposing we had no 
information from Varahamihira himself as to when he lived, but only knew from 
his works that at the summer solstice in his day the sun was at 90 degrees and in 
Ptmarvasu nakshatra, whereas now be is in Ardra nakshatra and in 68 degrees 
longitude, we might argue that the difference between these longitudes, i.e., 
22 degrees, multiplied by 72, i.e., 1584, would give us the number of years Wore 
A.D. 1916, when Vaiaharnibira lived. The result would be A.D. 332, or circa 

A. D. 300, whereas Varahamihira actually wrote about A.D. 560. Allowing the 

same proportion of error for previous epochs, the antiquity of the Vedahga 
Jyotisha observation, noted above in paragraph 10, may also have to be reduced by 
25^/1620, i.e,, » 'n other words, from 3,300 years to 2,792 years before now, i.e., 

from B.C. 1400 to B.C. 850. Using tho processional factor of modern astronomy, 
one degree for 72 years, Mr. Tilak in his Orion, and Professor Jacobi in an article 
first published in a German scientific journal and reproduced in the Jtidin.n Antiquary 
for 1894 (page 158), simultaneously declared that the Vedahga Jyotisha preceded 
Var&haraihira’s time by 1896 years, and that there was a still earlier period when 
correct astronomic observations had been made in India, and that was when the 
Vernal Equinox was in Mriga^ira nakshatra, longitude 53°, 20', instead of in 
ASvinI, 0° longitude, as in Varahamihira’ s time, and that that epoch must have 
preceded Vaiahamihira’s own epoch by 53 J x 72 = 160 X 24 = 3,960 years, i.e., 
that the observation was made, and the Veda in which it is supposed to be 
alluded to, was composed (not written, because writing came long after), about 

B. C. 3600, i.e., 5,400 years before now. This period also may have to be cut 
dowd by 2/13, 5,400 years being reduced to the tune of 900 or 1,000 years, and 
the vedio antiquity brought down from B.C. 3500 to the region of B.C. 2500, 
The latter date more nearly approximates what we might call the philologist’s 
vedic period (according to Ma.x Muller, Weber, Macdonnell’s Ind. Lit., 1909, 
page 11, etc.), as distinguished from the astronomers’ vetlio i>eriod. 

12. In the controversy which raged in the pages of the Indian Antiquary 
round the speculations of Messrs. Jacobi and Tilak referred to above, it does not 
seem to have been noticed that what we have called precessional chronology or the 
system of reckoning past years at the rate of 72 years to a degree of precession is 
apt to fail under certain conditions. We said, in paragraph 9 above, that if at the 

S resent day we tried to make a statement like what the author of tho Vedahea 
yotisha and Varahamihira respectively made regarding the date of return of the 
Bun to the Bouth in his annual course, we should say, following our principal guide 
in these matters, the Surya siddhanta, that the sun returned on June 22 when his 
mean longitude was 67*8 degrees. We would make the statement, that the sun 
returned southwards on June 22 by observing the solstice with our own eyes, 
whereas we would make the statement thcd his longiittde then was 67’S degrees by 
calculating it from the first day of the Indian solar year 1916 A.D. (April! 27605) 
when the sun, according to SSrya siddhanta. attained 0° true sidereal longitude^ 
Bat we know from paragraph 217 of the text (page 90) that owing to the sidereal 
error of Indian astronomy, the true sidereal longitude of the sun on April 12, 
A.D. 1916 (if by true sideteal longitude we understand the state of things which 
existed drca A.D. 630) was 3^ degrees and not 0°. Now tho precession moves 
88 
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degrees in V- X 72 = 240 years : and that is why we made a mistake of 
nearly 240 years when we attempted in paragraph 11 to calculate Varahamihira's 
date by means of processional chronology. And a similar mistake of greater or 
less magnitude, in proportion to the actual sideread error, is likely to underlie all 
statements made by writers, ancient or modern, as to the aim’s mean longitude, or, 
which is the same thing, the sun’s nakshatra, at the time of the summer or of the 
winter solstice. We have to realize that the sun’s solstice may be found from 
direct observation, but the sun’s nakshatra would generally be determined by 
calculation from the day in the year when the sun is assumed to have reached 
0 degree true or mean longitude, and that any error in that day would affect the 
results of processional chronology. 

18. The fundamental notion of the Vedafiga Jyotisha is that the Sun at winter 
solstice should be at Dhanishtha nakshatra, at the b^inning thereof, and at the 
summer solstice he should have reached the middle of ^rpa or Afilesha nakshatra. 
The Vedanga Jyotisha or rather Garga Samhita, which embodies the same ideas 
bnt in plainer language lays down as follows : — 


Oaxga’s Scheme of the Calendar (Dikshit). 
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14. Dr. J. Bukgess in his ''Notes on Hindu Astronomy" {J.B.A.8. 1893), after 
making the observation that “ the figures give, for the moon’s sidereal revolution 
27*313433 days and for the synodical month 29*516129 days,” notes that for every 
19 years the synodical months according to the Vedanga Jyotisha must be in defect 
by 3*399 days, while the sidereal mouths would be in defect by 2*093 days and the 
solar years themselves would be in excess by 14*084 days. Dr. Burgess concludes 
that the Vedanga Jyotisha betrays a “primitive and rough method of observation.” 
Similar remarks occur in the Vedic Index of Messrs. Maodonnell and Keith. 

15. Mr. Dikshit (page 89) quotes the following from Oarga Samhita : — 

yad& nivartate apraptah ^ravish^iham UttarayanS, 
a^leshlim dakshine (a) praptah tada vidyan mahadbhayam. 

“ When the sun turns back without having attained ^ravishtha in his north- 
ward journey, or without having attained Aileshd in his soiithward journey, then 
know that there will be a great disaster.” 

Clearly, in Varfihamihira’s time, according to his own statement (para- 
graph 1 supra), the sun was so far from having attained ^ravishtha and AsUshd at 
his winter and summer solstices respectively, that the solstitial turning took place 
fully 23*20° before ^ravishliha and A^lesh&rdha. Evidently, therefore, the a^ve 
passage in Garga, if Garga was a real author, must have been composed at a time 
when the Sun was still visiting Dhanishtha and A^lesha at the two solstices and 
before there was any likelihood of his turning back without visiting them. At the 
same time, the passage indicates that this contingency was feared in Garga’s time 
either because something similar had happened before, that is, the Sun had, in 
stRl more ancient times, been in the habit of visiting the nakshatra Satabhishaj or 
Pilrva Bh&drapada before turning north, bnt a change had taken place in this 
respect which change had been marked by great disaster : or because the change 
or tendency to change had already begun to operate. A third inference may with 
some certainty be drawn from the passage, namely, that there was not even a . 
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suspicion that the gradual shrinking of the Sun’s path was in the order of nature ; 
in other words, we may infer that the nature and effect of the precession of 
equinoxes was hot then perceived. 

16. We know that the Vedahga Jyotisha was still the current system at the 
time of Kautilya’s ArthaSastra which seems to have been composed about 300 B.C. j 
but at that time the Sun’s solstices must have been at points which, by modern 
calculation, could have been only 1 1 degrees to the east of their positions in 
VarShamihira’s time ; that is, already by 300 B.C. there was no sign of the Sun 
entering either A-^lesha or Dhanishtha nakshatra at the solstices. The time when 
the abortive return of the Sun became first noticeable must have been when his 
solstices were about 20 degrees to the east of where they were in Varahamihira’s 
time, i.e., 20x72=1,440 years before his time, or about 900 B.C., provided (as 
observed in paragraph 12 supra) there was no sidereal error. At that time the sun 
at summer solstice would have just fallen short of Ailesha and would liave turned 
south at 110 degrees instead of at 113 degrees (the middle of Ailesha) ; and he 
would have turned northward at 290 degrees, instead of at 293°, 20' (Dhanishtha) at 
winter solstice, i.e., 8 degrees short of (Dhanishtha) or ^ravishtha. We m^ hence 
infer that the Vedftnga Jyotisha must have been current before 900 B.C. (pro- 
vided always there was no sidereal error), and that it continued to be current 
almost till Varahamihira’s time. If there was a sidereal error of the same sign 
and quantity as the modern sidereal error (•002361 degree per emnum, vide page 90 
of text), then the date 900 B.C. would have to be made proportionately later. 

17. If, to be on the safe side, we suppose the Vedahga Jyotisha was current 
for even 600 years before the Christian era how did it happen that the primitive 
and rough method adverted to by Dr. Burgess (vide paragraph 14 supra) did not 
land its followers in confusion and disaster? Since, as he points out, after 19 
years, tithis under the Vedahga Jyotisha must occur 3g days late, it must follow 
that after 19 years people would either have kept new-moon day when a moon 3 
days old was shining in the sky or have given up the Vedahga Jyotisha altogether. 
Again it is probably unheard of that any people, however primitive, who follow 
the lunar calendar, would be so regardless of lunar phases as to keep full-moon 
when the moon was in the fourth day of her waning. 

18. In handling such a system as the Vedmlga Jyotisha, we must first of all 
assume, as an axiom, that no material deviation from the actual recurrence of 
tithis and nakshatras was contemplated under it : otherwise, the whole scheme 
wasjmund to collapse in 20 years. The scheme was intended to be worked in 
such a way that once in 6 years Magha Sukla 1 should coincide with “moon in 
Dhanishj^ha nakshatra ” and “ Sun in Dhanishtha nakshatra ” at the time of Utta- 
rayana. Such schemes in substance are found all over the world. A scheme of 
this description is called a tied lunar calendar ; i.e., a lunar calendar so constructed 
that it may periodically fall into line with the solar year. The Jews and the 
Greeks, among ancient nations of whoso calendars we have precise information, 
had each of them a tied lunar calendar, but without the special Indian detail of 
nakshatras. In all such calendars the essential thing is that the recurrence -of 
lunar tithis, as we call them in India, or lunar phases as they are called in Greek, 
should correspond to actual fact ; and in India, under the Vedahga Jyotisha as 
well as under the later Siirya siddhanta, which wo now observe, there is another 
tie, that of the nakshatras whose actual recurrence also the calendar should 
faithfully represent. Such a calendar is subject to a very ready and natural test, 
because the scheme of tithis can be tested every fortnight by comparison with 
the fall moon and the new moon : there may be an error of a single day, the first 
phasie or appearance of the moon after she has become new being for instance 
declared by the calendar a day too late or a day too early, but the error would 
never be permitted to exceed a single day, and would be rectified by dropping a 
tithi in the cCunt, which we now call a kshaya tithi, or by adding a day to tne lunar 
month, making it consist of 80 instead of 29 tithis. The advantage of the Indian 
nakshatra extern is that it provides a safeguard and a remedy against an error of 
even a single day which mi^t occur, as just shown, under a pure tithi system. The 
moon covers a whole nakshatra space of 1 8^ degrees in the heavens in the course 
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of a single day ; and if the calendar shows her to be in a nakshatra different from 
that which she actually occupies, we do not want to wait until new moon or 
until full moon to discover the error, and conld rectify it at once by dropping a 
nakshatra or by prolonging the duration of a nakshatra. 

19. The only difference between such a system and the present Sfirya 
siddbanta system is that under the latter the computation is so perfect that 
agreement between lunar phasef or tithia and the daily lunar motion among the 
nakshatras is secured wit&out the need of adjusting it from month to mouth by 
ocular observation, pmtynhsha parUshamih. But supposing an adjustment was 
necessary under the Vedahga Jyotisha, it was effected without any practical 
trouble and the calendar was effectually safeguarded from error just as it is under 
the present system. Such adjustments in the Jewish and Muhammadan calendars 
are effected by a kind of judicial process, upon the ocular testimony of persons 
who declare on oath that they have seen the first crescent or lunar phasis on a 
particular evening (see Text, page 70, paragraph 163). 

20. The same remark applies to the connected solar calendar of the Vedafiga 
Jyotisha, though here the correction may have had to be deferred for a longer 
period ; but here again, in the long run, there could have been no material devia- 
tion from solar phenomena. The ancient Indians of the Vedanga Jy-Mnlia period 
kept two distinct reckonings of the sun's motion, although they were unconscious 
of the distinction. They noticed the four principal stages of the sun’s motion, 
the summer and winter solstices (dakshiuayana and uttarayana) and the two 
equinoxes (vernal and autumnal, called Vlshu), especially the solstices, and they 
also noticed the nakshatra occupied by the sun from fortnight to fortnight, just 
as they noticed the nakshatra occupied by the moon from day to day, and the 
pahnha or half lunar month from fortnight to fortnight. The sun moves through 
a nakshatra space in 13*528013 days, according to modern European astronomy, 
and in 13*528102 days according to the second Surya siddhantsu Although we 
cannot visibly see the sun occupying a particular nakshatra space by day, we 
know from the nakshatra coming to the zenith at midnight that the sun must then 
be in a nakshatra 1 80 degrees removed from the zenith nakshatra ; so that, if we 
have previously mapped out the ecliptic into 27 nakshatra spaces (whether equal 
or unequal does not matter for our present purpose), we should know, from the 
zenith nakshatra at midnight, what nakshatra the sun was in at that moment ; and 
since the nakshatra space or any part of it can occupy the zenith for only 13^ 
days, it follows that an error in the calendar regarding the sun’s position aipong 
the nakshatras can be detected after 13^ days, in any case after 27 days, or after 
the sun has done two nakshatra spaces. We have an illustration of this method 
of observation in the Tamil anthology, Puzanaaupu (selection No. 229), which 
says that the nakshatra Purva Phalguni (long. 133*0°) was on a particular day 
declining from the zenith at midnight, which means that the sun was then past 
133°-+-180°=313° longitude, in other words, that it was then solar Panguni- 
Kumbha month. 

21. We may say a word about the tied lunar year, as now observed in India. 
Neglecting for the moment the solar year and solar months observed in the Tamil 
country, what takes place over the rest of India, ia this. The lunar year is tied to 
the solar year, but it is tied loosely, that is, in such a way that the lunar year may 
begin from 1 to 29 days before the solar year, but it must begin before the solar 
year and within one month before the commencement of the solar year. 

22. Similarly, although the Vedanga Jyotisha says that 5 years should consist 
of 1,830 days, or 62 synodical months, or 61 sidereal months, it did not mean that 
any extensive deviations from the actual solar and lunar phenomena should 
be permitted for the sake of the 1,830 days. What actually took place under the 
Vedanga Jyotisha may be ascertained by studying the actual decursus of solar and 
Ivnar phenomena under snuh a system over a long series of years. 

23. Tables A and B giving tbis information for periods of 5, 30, 35, J60, 315, 
460 and 540 years are appended below. The figures for the first 80 years are simply 
those for the years A.1). 1897 to A.D. 1927 extracted from Indian Ejphempris, 
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A.B, 1800 to A.D. 2000.” It will b© seen that on 2nd February 1897, the first year 
of the first cycle of five years began, as required by the V Jyotisha, on 
M&gha 4uk)a 1 with the sun and the moon in nakshatra Dhanishth&. Every year, 
np to and exclusive of 1926, contains 365, 366 or 867 days, so that by the end of 

29 years the sun at winter solstice has advanced 29 days from the point whence 
he started in 1897. In the last year 1926 if, as usual at the end of every cycle, 
an adhika month were inserted, the sun would bo found to have passed from 
Dluinishtha into Satabhishaj and from Satabhishaj into PQrva BhMrapnda. If, 
on the other hand, the usual adhika month was %oi added at the end of the sixth 
yuga of five years, a new yuga would begin on 3 February 1927, Magha 6ukla 1, 
when the moon was in Ohanishthi and the sun’s longitude at sunset would be 
292 degrees, that is, practically, the beginning of Dhanishtha. Seeing that the 
indispensable rule was to begin a new cycle on M&gha 4nkla 1 with the sun and 
moon in Dhanishtha nakshatra, and it was not and could not be an indispensable 
rule to have 366 days to a year, this course would have suggested itself to the 
astronomers and almanac framers of the day automatically in any period of 80 
years or six yugas under the Vedahga Jyotisha ; by ” automatically ” wo mean, 
quite naturally, and without deliberately infringing any of the rules of the 
Ved&hga Jyotisha. In this sense we need not call the procedure a correction, 
because a correction is a deliberate innovation. Our illustration in Table A, page 
14, applied to a 30-year period, shows that the rule about reckoning 366 days to a 
solar year has to be subordinated in practice to the rule about beginning every 
new cycle with Mfigha dukla 1 when the snn and moon should both be iu Dha- 
mshtha. A glance at the Indian Ephem<’ris for the 30 years A.D. 1897 to A.D. 
1927 (Table A, pages 464-55 below) will show that even during the course of the 

30 years the year is occasionally one of 365 days and sometimes 367, and we should 
realize that in the Indian calendar at all times, including our own, the length 
of the year, whether lunar or solar, cannot be restricted to a certain number of 
integral days. We are accustomed now-a-days to the European calendar which 
is tied fast to the New Style, just as it was tied fast for 1,600 years before to the 
Julian or Old Style, while its months January to December are very loose ; iu fact 
the months correspond only roughly to the passage of the sun through each 
successive sign of the zodiac, or for the matter of that, through the successive 
constellations of the zodiac. The sun enters the signs about the 21st of each 
month and the constellations at the present time about the 16th oj each month, but 
the European system of solar months represents neither the entry of the sun into 
the» signs of the zodiac, nor his entry into tho successive constellations of the 
zodiac or nakshatras. 

24. The SOrya siddhanta system at present observed all over the country 
and tho Vedafiga Jyotisha, which preceded the Sflrya siddhanta and which 
appears to have been observed for an equally long time, and over an equally large 
extent of country, both lay stress on the precise ascertainment of the days of new 
moon and full moon and of the intermediate tithis or stages, and they also lay 
stress on the nakshatra which the moon occupies each day. They do not, and 
could not, play fast and loose with the moon’s phases and the moon’s nakshatras. 
They do not seem to have been, or to be, equally precise about the number of 
integral days to be reckoned to a year. The Siirya siddh&nta only stipulates that 
the lunar year shall begin within 29^ days before the Mesha sankrauti, while 
the Vedahga Jyotisha stipulated that tho year should begin at uttar&yana, i.e., 
at or after winter solstice when the sun should have at least reached Dhanishthd 
nakshatra. 

25. A period of 1 5 years would have been enough to show the calendar makers 
under the Vedafiga Jyotisha that after that period, i.e., after only three yugas of 
five years each, the suu would be 13 or 14 days itast Dhanishtha when he reached 
winter solstice. It is an inevitable postulate under a scheme like that of the 
Vedafiga Jyotisha where so many coincidences are necessary for a cycle of five 
years, viz., (1) Mtglia 4ukla I, (2) Moon in Dhanishtha, (3) Sun in Dhanishtha, and 
\4) Sun in winter solstice, that some of the mutual concomitants must be regarded 
as indispensable and the others must be treated somewhat loosely. That the 
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moon should be in Dhanishtha and that the day or tithi should be Magha 6uk^ 
were no doubt regarded as indispensable items, and in fact the length of a cyol& 
was fixed at 1,830 days with full knowledge that that was the whole number of 
days constituting 62 synodical and 67 sidereal months, respectively (1,830‘896 days 
and 1,830*562 days), and with equally full knowledge that it did not correctly 
represent five tropical years, that is, five returns of the sun to the same solstice. 
A tropical year, according to modern astronomy, consists of 366*2422408 days. 
Five such years would be completed in 1826*211204 days, that is, 4f days short 
of the period necessary for the completion of 62 synodical months. We might at 
first think it strange that the framers of the Yedafiga Jyotisha calendar should 
have been so ignorant or so careless as to perpetrate an error of 4f days for every 
five years, or nearly one day for every year, and this is what Dr. Burgess and 
other writers on the subject have assumed. But the error is so palpable that we 
are driven to conclude that there was some explanatioa which is not on the 
surface. We shall find a satisfactory explanation if we view the matter from a 
practical standpoint. For their purpose, it was necessary to observe the return 
of new moons and full moons and it was also nece-ssary to observe the inter- 
mediate tithis and nakshatras of the moon very strictly. By “ strictly,” we dO' 
not mean that they allowed for the moon’s anomaly, which at that time they seem 
to have been unaware of, but they evidently saw to it that the calendar brought 
out the mean tithis and mean nakshatras correctly. Accuracy in these respects 
was sufficiently assured by a cycle of 62 lunar synodical months and 67 lunar 
sidereal months. An excess of one day per annum in the solar year meant the 
movement of the sun through one nakshatra space in excess of 360 degrees once 
in years and in 30 years the excess would be two nakshatra spaces. We 
must assume, though we are not so told, that a system which was current for at 
least 1 ,000 yeai-s made some provision to guard against an error of two nakshatra 
spaces in the sun’s position accumulating after barely 30 years. 

26. The Ved&hga Jyotisha scheme supposes the insertion of an adhika or 
intercalary lunar month in the middle of the third year and at the end of the fifth 
year of every yuga. This intercalation was necessary, since otherwise the sun 
would not reach at the end of the first five lunar years of 12 lunar months each, 
the nakshatra whence he started. But if at the end of six yugas or 30 years the 
sun was already in the nakshatra from which he had started at the beginning of 
tbe first yuga without the need of intercalating a lunar month, then obviously it 
was not necessary to intercalate the second adhika month at the end of that 
yuga. The principle, now observed under the Stirya siddhanta, of inserting an 
adhika month only when necessary to bring the sun to his expected nakshatra must 
have been observed at least to this extent under the VedMga Jyotisha. 

30 true tropical years (modern) = 10,957*27 days. 

30 true sidereal years (modern) = 1 0,957*69 days. 

371 synodical months (6 x 62 less 1) = 10,965*85 days. 

At the end of this latter period the sun would be 1*84 days short of the 
nakshatra from which he had started on his first yuga. In five cycles of 8(X 
years each or 150 years, the sun would be 5xl'84 = 9*2 days short of the 
nakshatra from which he is assumed to start at the beginning of each five year 
period. This deficiency would be made up, however, at the end of two more 
yugas of five years each when the sun would have been 2 X 4*64=9*28 days farther 
on his nakshatra-path than he had been at the beginning of the yuga following 
150 years. 

27. The net result, as we may see more precisely from the printed Table B, 
page 456 below, was that the VedSfiga Jyotisha year, by the natural and spontane- 
ous device of dropping the adhika month when it was not required, that is, at least 
once in 30 years, could, after 160 years, be converted in practice into a true 
modern sidereal year, not differing from the latter up to four decimal places. 

28. Comparison with the Julian and Gregorian Calendars , — The Julian calendar,, 
as modified by Pope Gregory XIII, established a standard of accuracy by counting 
365 days to a year, and making the requisite periodical adjustments by (1) adding an 
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■extra day for every four years, and (2) dropping these extra days three times in 
the course of 400 years. The Vedahga Jyotisha attained the same end by treat- 
ing every year as a year of 866 days and making the necessary adjastments once 
in 30 and once in 480 years. In the case of the Julian and Gregorian calendars, 
the reforms had to be carried out by statute, or by papal bull ; in the case of the 
Vedahga Jyotisha the reform operated in virtue of the very necessities of the case, 
viz., the necessity of bringing the sun up to Dhanisht^ha nakshatra (once in 480 
years) and the necessity of bringing him back to nakshatra Dhanishtha once in 
30 years. 

29. It thus happens that 30 years’ and 160 years’ cycles are also nearly perfect 
^oles of nakshatra or sidereal months under the Vedahga Jyotisha system. 
For, the 30-year period or 871 synodical months, or 10,965*85 days comprise 
401 complete sidereal months loss ’14 of a day — see printed Table A (page 455) ; 
while the 160-year period or 58,441*03 days contain 6,417 sidereal months less *02 
of a day. This shows that at the end of the periods in question the moon as well 
as the sun would enter its original nakshatra, Dhanishtha. 

30. We have made the calculation on the assumption that the correct modern 
or Shrjpa siddhanta periods for the synodical month and sidereal month were 
observed imder the Vedahga Jyotisha, and we are justified in doing this, because 
the Ved&hga calendar had continually in sight the lunar phases and the nakshatras 
of both sun and moon. It might go wrong occasionally by a tithi or a nakshatra, 
but it would be set right at once by comparison with the heavens. 

31. It is otherwise with the Vedahga tropical year, because the Vedahga 
Jyotisha aatronoraer had not the same opportunity and the same practice of 
frequently setting right his calendar with reference to the sun's nakshatra. There 
was nothing absolutely to prevent his doing so, because he could ascertain the 
sun’s nakshatra by watching the nakshatra which came to the zenith at midnight 
(see paragraph 20 supra), but if he made a correction in the sun’s nakshatra 
l^fore a synodical or sidereal month became complete, the sun’s movements 
would cease to keep pace with those of the moon, and the jyotishya (or astronomer) 
ran the risk of disturbing the daily lunar reckoning which in his estimation was 
of far more importance than the solar reckoning. Therefore, before making a 
correction in the solar reckoning, he would wait until the lunar reckoning was 
brought up by at least one complete circuit. We saw above that he probably 
adopted this plan once in 30 years. He may have effected the correction at other 
tinies, but the point is that whatever corrections were effected would he reducible to 
thxs standard* 

32. This leads us to the second reflection. If after 160 years, and by virtue 
of corrections made every 30 years, the Vedahga Jyotisha year was brought to the 
same standard of accm*acy as a modern sidereal year, whereas what that system 
was in search of, though unconsciously, was a tropico-sidereal year, then like the 
Julian year, the Jyotisha year also needed a Gregorian reform. Precisely so : 
but before we mention the reform, it will be instructive, and it will serve to test 
our knowledge of first principles, to realize what exactly were the diflSculties 
which confronted the Vedahga .Tyotisba astronomers after 480 years. 

33. In the first year after the lapse of 1 60 years, the sun and moon had to be 
in nakshatra Dhanishtha at uttarayana or winter solstice. We have seen that 
after 160 such years as we have supposed, the moon would exactly reach nakshatra 
Dhanishtha. For the sun to reach exactly Dhanishtha as in year 0, it would take 
by modern astronomy, 160x365'236354 = 58,441'02 days. 

For the sun to reach exactly uttarayana, it would take 160 tropical years 
(modem) — 160x365*2422408 = 58,438*76 days. 

We saw above that the cycle of 160 luni-solar Vedahga years would bo 
completed in 58,441*03 days. 

Difference between 160 Ved&hga years and 160 true tropical years, 2‘26 
days. 

Difference between 160 Vedfihga years and 160 true sidereal years, *01 day 
or 15 minutes of time* 
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That is, after 160 years, the Yedfihga Jjotisha astronomer would announce 
the sun as entering nakshatra Dhanisbtha on the exact day on which this entry 
would take place according to modem astronomy, with a difference of only 15 
minutes of time, and he would be thinking of proclaiming the advent of vitard.ya'm 
or winter solstice at the same moment when, however, the sun would have 
turned back from the solstice and have done 2^ days on his northward journey, 
instead of merely starting just then on that journey, as prescribed in the Vedahga 
scheme. If he noticed the latter phenomenon, namely, the acceleration of the 
solstice, for really it was such, the jyotishya or astronomer would have become 
aware that the sun had done that which Garga had predicted would be the 
forerunner of disaster (page 446, paragraph 14 supra), via., he had turned on bis 
northward journey 21 days before reaching Dhanishtiha. After 12 times 160 years, 
or 1,920 years, the divergence between the nakshatra and the solstice and the 
probability of impending disaster would become quite patent, because by then the 
sun would have turned back from the solstice some 27 days before either Magha 
^ukla 1, or the official uttarayana was announced, although the official almanac 
would correctly represent the sun as having just reached Dhauishtha. The error 
was corrected iti Varahamihira’s home by finally abandoning the solstitial or tropi- 
cal year for purposes of civil reckoning and adopting the sidereal year instead. It 
will be shown in the next paper that this change of practice must have been 
adopted with reference to A.D. 532 as an epoch or new starting point. 

34. We might similarly compare the state of things under the Vedfinga 
Jyotisha after 30 years. 

The sun’s return to winter solstice would be accomplished in 30 tropical 
years = 10,957*267 days. 

30 true sidereal years which would bring back the sun to nakshatra 
Dhanishf/ha = 10,967'69l days. 

Difference, *42 of a day. 

30 Vedahga Jyotisha years or 371 synodical months (vide paragraph 
26 supra) which were expected to bring back winter solstice and nakshatra 
DhanishthS, according to Jyotisha reckoning, would take 10,955*86 days. 

85. We are now in a position to understand the statements made by Varaha- 
mihim in regard to Vedafiga Jyotisha. He says that in his time the sun’s 
longitude at summer solstice was in the Karkataka ra6i (90 degrees) while his 
longitude at winter solstice was in Makara raSi (270 degrees) ; that formerly the 
solstices were in the middle of Afilesha (1 1 3 degrees, 20 minutes), and the 
beginning of Dhanisbtha (290 degrees, 20 minutes), and that these positions were 
correct at that time. It is inferrible from this passage that though the Vedafiga 
Jyotisha still assigned the same longitudes as before (A^leshardha and Dhanish- 
thadi) to the son at the two solstices, these positions were no longer correct, 
in V araharaihira’s time “as any one might see with his own eyes ” (pratyaksha. 
parikehavaih). 

.36. We have seen that taking a long period of 160 years the Vedftbga 
Jyotisha was probably correct as to the length of the sidereal year, the 
length of the synodical month and the length of the sidereal month, in 
other words, that when it said that a yuga of 5 years should begin w^ith 
Magha Sukla 1 at the winter solstice, with the snn and moon in nakshatra Dbanish* 
tba, all these items, except as to the solstice, came out quite correct once in 160 
years, and that in the opinion of Varahamihira, the solstice was also correctly 
recorded by the Vedanga Jyotisha ai one time. What that time was would not be 
a matter involved in doubt if we knew for certain that the equinox had moyed 
through an arc equal to the interval between the beginning of Dhanisbtha 
(2U3° 20' j and the beginning of Makara (270 degrees), or which is the same thing, 
and which we also hold on the anthority of Varahamihira, between the half of 
A^lesha (113'^ 20') and the beginning of Karkataka ra6i (90 degrees). AippJying 
these intervals to the summer solstices, we may infer that when Varahamihira 
Si^s the sun turned south in his time from Funarvasu nakshatra (80° to 
93° 20') he means that in his day the summer solstice was at 90 de^ees of the sun’s 
longitude, i.e„ in the Inst -quarter or pada of Funarvasu ; first, because anything 
before 90 degrees would not be in Karkatoka radi, where also he says the aun was 
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at summer solstice in his time, and secondly because 90 degrees is the result of 
deducting 23° 20' from A^leshardha, 118° 20', the position in Vedanga Jyotisha 
But supposing the solstices in Varahamihira’s time were at 98 degrees and 273 
degrees, respectively, and these more ancient solstices, i.e,, those under the Vedanga 
Jyotisha were at J 13° 20', and 203° 20', respectively ; the statements made by 
Varahamihira would still be strictly correct, although we cannot but observe that 
a longitude of 01 degrees would be correctly described by a lay observer as being 
in Pushya rather than in Pvnarvam nakshatra. 

37. Supposing, for argument’s sake, that we took the full 28° 20' to bo 
the movement of precession between the two epochs, that would not be accounted 
for except by conceding an interval of 1,680 years between Varahamihira and the 
Vedanga Jyotisha. We may determine Varahamihira’s epoch for our purposes 
as being A 1). 532 (See paper ii in this appendix, page -158, paragraph 7) according 
to Surya siddhanta methods, and we may do so on considerations independent of 
Varahamihira’s own statements, though his statements present no serious diver- 
gence from onr determination. If so, the period of the Vedanga Jyotisha observa- 
tion may be safely taken as not later than A.D. 1660 minus 531 = 1149 B.C., 
provided, as b'^fore, there was no sidereal error in the Vedanga Jyotisha calcula- 
tion of tlie sun’s mean longitude. 

38. The statement about the winter solstice being in Magha lunar month 
occurs in several ancient works. 

VkdAnoa Jyotisha: verse 74. 

Praf)adyete ^ravishthadau silryacandraraasa vudak 
sarpardhe dakshiuarkastu magha ^ravauayoh sada. 

i.e., “ IT ttarayanam takes place when sun and moon join in ^ravishtha at 
the begiiming of Miigha. In ^ravana month at the half of ASlesha the sun has 
his dakshinavaua.” 

Gakgasamiiita (quoted by Dikshit) verses 4, 5. 
yadii maghasya suklasya pratipadi uttarayanam 
saliodajmm Sravislithabhili somarkau pratipadyatah 
tadatra nabhasah .4ukla saptamyam dakshiuilyanam 
sarparddbe krute yuktira chitrayamcha ni^akare 

“ When sun and moon join in ^ravishtha or (iukla 1 of Magha, it is utta- 
rayana, and thou dakshinayaua is on ^ukla 7 of ^ravana month, when the sun is 
the middle of Aslesha and moon js in Chitra nakshatra.” 

Baudliai/aHa Srauta, ^fitra (cited by Mr. Shama^fistri in his (Javtitaayana). 
maghe mfisi dhanisbthabhih uttanuiaiti bhanuman 
ardha41esha6ravanasya dakshine upanivartate 

“In the month of Magha the sun goes north with the asterisra Dhanishthas ; 
in the month of ^ravana he returns south iu the middle of the a-sterism ASlesha.” 

3'.>- J’robaldy the earliest reference to the fact that the winter solstice coin' 
cided with Magha sukla 1 is that in tho Kaushitaka Brahmaua (quoted from 
Weber in MucdonwU and Keitfi’s Vedic Index) which saj’s that the solstice falls 
Maphti njiii amd vcn^ydyam. 

Probably again the latest reference to the Vedanga Jyotisha arrangement is 
to be found in Kautilya’s ArihaMstra, whose date has been place<l by Dr. Fleet 
as well as by Mr. K. V. Rangaswami Ayyangar about, 300 B.C. In the Artha- 
idstra the remark is made that the seasons from HSim (Magha and Phaiguua) are 
uttarayana, and those from varelia (^ravana and Proshthapada) are dakshiuayana. 
Surely in ‘ioO B.C. the winter solstice was not in tae same nakshatra on Mfigha 
dukla 1 as it had been in 1100 B.C. ; bnt lieie again, if we reflect carefully on the 
Indian practice when speaking of the calendar, ive shall be convinced that the 
retention in the Artha^astra of the ancient solstitial coincidence was not unjustifi- 
able. 

40. To the Indian still, as in the Ved.anga Jyotisha period, the essential 
thing is the lunar month and tithi and the moon’s nakshatra. During the 
currency of the Vedanga Jyotisha, there was a further preoccupation, that the 
99 
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sun’s uttarayana should not occur before lie Imd reached Dhanishtha nakshatra. 
That uttaravaua was announced late, i.e , a few days after the sun had turned 
north, provided he had reached nakshatra Dhanishtha, was a matter of little conse- 
quence. It is outraging the common sense of the people who constructed the 
Jyotisha to suppose that they did not know that in a 6 year period of 1830 d^.y8 
and 366 days to a year, the sun would not be entering into uttarayana on the same 
day each year, but must enter it a day earlier each year. Moreover, “ uttarayana” 
means the northward journey of the sun and not merely his entry on the north- 
ward journey ; and provided the sun and the moon had reached their respective 
nakshatras at or before the commencement of the year, it did not matter if utta- 
rayana in the sense of the entry into uttarayana, was some days past. 

41. We can account for a year of 366 days only on the supposition that a 

correction was made, though at long intervals, and we have seen that on the 

principles of the calendar, a correction would naturally suggest itself 

once at the end of every 3<) years and again at the end of every 480 years. 

It may be that the first correction was made at the end of 35 or 40 years 

and the second correction at the end of 510 or 540 years. For Indian purposes, 

a correct sidereal year is, and was probably at all times, not excluding the 

vedic period, more useful than a correct tropical year. That it should have 

been so even during the period when a tropical calendar was in use may 

appear surprising, but the Vedic and Vedauga Jyotisha calendars were not 

tropical but tropico-sidereal. A strictly tropical calendar would very soon 

necessitate a deviation from the scheme of nakshatras for the different avanas 

♦/ 

in the different years of a yuga : Hindu usage abhorred any such deviation. 
Why they abhorred it is another (juestion. Varahamihira says m his Brihat- 
samhita that if the sun should turn north without reaching Dhaniehthd it 
portends disaster to peo{)le in the north and if he turns south without reaching 
the half of ASlesha, he portends disaster to those in the south. This statement 
seems to establish 1 » that the solstice had at some previous time actually got 
away from its then nakshatra and that the Vedanga .lyotisha then made a last 
endeavour to tie the solstitial sun firmly to the nakshatra Dhanishtha ; (2) that 
men in those days did not, as we do now, expect the precession to move definitely 
at a certain pace every year, but that at long intervals of y'ear.s they woke up 
dimly to the discovery that the solstices had got away somehow and unaccount- 
ably from their fast friends the nakshatras ; (3) that a divergence of a solstice 
from its nakshatra was noticed only when the nakshatra was not reached, not 
when the nakshatra having been reached, uttarayana was kept for civic- and 
■religious purposes a few days or even whole weeks late. 

THE VEDAKOA JTOTISHA CAEENDAB—TABXiS A- 
Anmiary fk>r 30 years applied to tbe years A.B. 1897-- A.D. 1927. 


Garfcfa’fl Scheme ol’ the Calendar (Dikahit). 



Uttaruyapa** Winter aolatlce 

Dakshipayapa«siSommer solstice. 


Month and 

8un’g Moon’s 

Month and 

Sun’s 

Moon’s 


tithi. 

nakshatra. , nakshatra 

tithi. 

nakshatra. 

nakshatra. 

1, Sainvataara 

Milgha 6. 1. 

Dhanishtha. < Dhanishtha. 

8r5v. 6 7. 

^ AMesha. 

Chitra, 

2. Parivatsara ... i 

„ A 13 . 

„ Ardra. 

„ b 4. 

*y 

P. Bhadra- 



• 



pada. 

8 Idavatsara 

„ b. 10 

I Anuradha. 

„ 1. 

It 

Afilesh&. 

A. Annvataara 

„ «. 7. 

,, ! Aiivinl. 

18 

It 

P. A«hadh&. 

5. Idvatsara 

n b. 4. 

1 

„ , Utt Phatgunl. 

„ b. 10. 

t) 

EohiQil. 


f (1) A.D. 1897 February 2 Maj<ha iSuk^a 1, Moon in Phan. Sun in Dhanishtha. 
i (2) A.D. 1808 ., 8 „ 18, „ Ardra. 

1 (8) A.U. 1609 „ 4 „ Rabnla 10, „ AnurSdba. 

I (4) A.T). 1000 „ 5 „ Buk)a 7, „ Airtnl. 

i. (5) A.D. 1001 „ 0 „ Bahala 4, „ Uttara Fbalgunl. 
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r (6) A.D. 

1902 

Fcbraaiy 8 

i Siikla 1, 

Moon in 

Dhaniah^ba. 


\ 

(7) A.D. 

1908 

If 

9 

ft 

>» 18, 

ff 

Ardra. 

2 


(8) A.D. 

1904 

tf 

10 

tf 

Bahula 10, 

1, 

AniirSdha. 



(9) A.D. 

1903 

f0 

10 

tf 

6nkl* 7, 

ft 

A^vinl. , 


1 

L(10) A.D. 

1906 

ft 

12 

ft 

Bahnla 4, 

ft 

Uttara Phalgunl. 


1 

r(U) A D. 

1907 

1* 

12 

t> 

Sukla 1) 

ti 

nhanishtha. 



1 (12) A.D. 

1908 

M 

18 

tt 

„ l»t 

ff 

ArdrS. 

8 < (13) AD. 

1909 

It 

14 

tf 

Bahulu 10, 

ft 

Anuradha. 



1 (14) A.D. 

1910 

ft 

16 

ft 

Bukla 7, 

, , 

A^vinl. 


(^(16) A.D. 

1911 

*1 

16 

tt 

Bahuia 4, 

t, 

Uttara Phalgunl. 


r(ie) A.D. 

1012 

ft 

18 


^akja ]. 

^f 

Dhaniihthi. 


1 

1 (17) A.D. 

1918 

It 

18 

tt 

13, 

t> 

Puunrvasu (not* Aidra) 

4 


(1«) A.I). 

1914 

}} 

IS 

ft 

Bahula 10, 

,f 

Anuradha, 


1 (19) A.D. 

1916 

>f 

20 

t> 

6nkla 7. 

tt 

Bharaijl (not A^vioD. 


(.(20) A.D. 

1916 

ft 

22 

t) 

Bahula 4, 

tf 

Haata (not Uttara Phalgnni). 


r(21) A.D. 

1917 

tf 

21 

tf 

l§iik)a 1, 

ft 

Dhanighihff, 


! (22) A.D. 

1918 

•t 

22 

ft 

„ 18, 

ft 

Puiiag^asu (not Ardra). 

5 

A (23) A.D. 

1919 

1* 

24 

t> 

Bahula 10, 

tt 

J%«%8htha (not AnuridhS). 


1 

(24) A.D 

1920 

tt 

26 

tt 

^ukja 7, 

,, 

Bharnpt (not Aari^l)* 


(.(26) A.D. 

1921 

ft 

25 

It 

Bahula 4, 

ff 

Hanta (not Uttara Phulgunl). 


1 

r(2») A.D. 

1922 

ft 

26 

n 

Siikla 1, 

It 

VhantBhihd, 


1 

1 (27) A D. 

1923 

It 

28 


„ 18, 

ft 

Puahyn (rot Ardra). 

6 

i 

; (28) A.D. 

1924 


28 


Bahula 10, 

1* 

Jy<‘8hthii (not Anurat^ha). 



(29) A.D. 

1926 


28 

It 

6uk)a 7. 


Bhiiraol (not AfivioO. 


(.(30) A.D. 

1926 

March 

2 

tf 

Bahula 4, 

tt 

Bus La (not UtUra Phalgunl). 





r „ 

8 

ft 

Sakla 1, 


Sii'abh. (not Dhanish^ha). 


(81) A.D. 1927 ^ 


February 8 „ 


Iir.B.— ‘Snn’s Long, on March 3r=819*=ai 
nearly P. Bhud. (820^) not Dbaniehth&a 
293 8'’. 

1, „ Dhaui‘»htha 

3NrJ3."-Bnn’» Long, on Ft*l)ruary 3 =» 202'’,i e,, 
practically, Dhnnish^ha (= 298‘3'^)» 


30 Years* Cycle (VedSnga Jyo'jisha^. 

(1) 30 tree tropical years (modern) = 10l)r)7‘27 days. (31)5*2422408 d. a year). 

(2) 30 true sidereal years (modern) = 10057‘69 days. (365'256354 d. a year). 

(3) 371 synodical months (6x62 less 1) = 10065*85 days. (iSurya siddhanta, at 

29*530588 days per month). 

Difference between (2) and (3) = 1*84 days for every 30 years. 

(4) 401 sidereal lunar months (6x67 less 1) = 10955*99 days. (SQrya siddhanta 

at 27*32167 days to each sidereal month) 

Difference between (3) and (4) = *14 of a day. 

480 Years’ Cycle (VedInoa Jtotisha). 

(5) 480 true tropical years (modern) = 175,316*275584 days. 

(6) 480 true sidereal years (modern) = 175,323*0432 days. 

(7) 480 Ved&nga Jyotisha years (16 x 371 months + 1 month)=175, 323*100956 

days. 

(8) Difference between (5) and (7) — 6*8 6 days. 

(9) ,1 (6) and (7) --= *057 day = 1 hr. 26' for 480 years, or 

10 seconds of time per annum. 

(10) „ (5) and (7) for 1440 (— 3x480) years is 20*478 

days. 

(11) 6417 lunar sidereal months Q6 X 401 4*1 month) — 175,323*156 days. 

(12) Difference between (7) and (11) = *06.543 of a day. 

Ooncluaion (a) The Vedanga Jyotisha year would, in the course of 480 years, 
become a true sidereal year, differing from the modern true 
sidereal year by 208 palas for 480 years, or by less than half a 
pala or 10 seconds of time per annum. 

(6) From differences (9) and (12) it follows that after 480 such Vedanga 
Jyotisha years as are here supposed, the yuga of 6 years must 
begin once more with Magha 6ukla 1 , the Moon in Dhanishthfi, 
and sun in Dhanishtha. 

(c) From difference (10) it follows that a period of at least 1440 years 
must, otherconsiderations apart, separate the commencement of 
the Vedtoga Jyotisha era from Varahamihira’s epoch. 
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APPENDIX (ii). 

LUNI-SOLAR PRP]OBSSION AS APPLIED TO INDIAN ASTRONOMY. 

The year of Siinya ayanarn^a A.D. 533 /loio determined 
(paye 04, paragraph 229 of text). 

Tlie existence of the error adverted to in paragraph 217 of the Text 
'(page 00) furuisbes us with a simple moanft of determining, according to 
Sflrya Siddhanta, the y<'ar of siinya ayanamSa, that is, the year when the 
degree of precession was zero in other words, the point in the heavens at 
which the commencement of the tropical year (joincided with that of the SClrya 
Siddhanta sidereal year, or when, according to the expressions used at page 9+, 
paragraph 229, the European and Indian celestial longitudes coincided. We 
know from the Nautical Almanac that in the year A.D. 1909, the apparent vernal 
equinox at Greenwich occurred on March 21 at 5‘46 minutes after 6 a.m. To 
this time we make the addition of '2105 of a day in order to arrive at Lanka time, 
so that the moment of apparent vernal equinox at Lanka was March 21 '2143. 
The beginning of the Indian sidereal year at Lanka was on April 12'9492 accord- 
ing to TiibloTi of Indtau (Vironology (2nd edition), page 25*-. The difference 
between the two moments 22'7849 days was the time taken by the !Sun to advance 
along the ecliptic from (i” tropical longitude to 0" Indian sidereal longitude in the 
year A.D. 1909 We know that this time increases every year at the rate of 
365'26876 days (length of Indian sidereal year) iniima 365*24221 days (length of 
European tro])ical year) or *016556 of a dav, roughly I ghatika per antium. 
Therefore the difference of 22*7349 days must have accumulated in 22'73494- 
*016556 — 1373*2 years, (lloughly, tve might say that 22 J days or 1865 ghafiikas 
correspond to as many lapsed years). Therefore the year of suuya ayanainia 
according t,o Surya Siddhanta was A.D. 1909 minus 1373 years=A.D. 53(). There 
is a slight error in this method which assumes the same rate of procession in 
A.D. 536 as in A.!). 1909. 

2. We can arrive at an exact result by another method. 

The commencement of Silrya Siddhanta year A.D. !909 10 (vide Me.ssrs. 
Sewell and Dikshit’s Indian, ^''at.lendar or author’s Indian Oh ronolog y , 2nd edition, 
Table II, page 258) was on Ajiril 12*9492. 

• 3. For Greenwich equivalent of this, we deduct *2105 day and for interval 

after Greenwich noon we again deduct *25 day I’lierofore Greenwich time corre- 
sponding to Lanka time = '9492 minus *4605 = *-1887 of a day after noon. 

4. At noon at Greenwich on April 12 A, D. J909 Sun’s longitude, by Nauti- 
cal Almanac, was 21", 56', 0'5". increase of Sun’s longitude on 12 April A. D. 
1009 was by Nautical Almanac, 147 seconds of a degree per hour. 

6. Therefore for *4887 of a day=: 1 1*7288 hours, increase of Sun’s longitude 
was 11*7288x147" = 1724*1336". 

21®, 56', 0*5" = 78960" 5 of a degree. 

9’otal =f=i0684"*6336 = 22", 24', 44*6"=22'4]24". 

6. This, by the Nautical Almanac, was the Sun’s longitude at the commence- 
ment of the Indian sidereal year, 1909-10, viz., on April 12'94y2 (Lanka time) 
when by SSrya Siddhanta the Sun’s true sidereal longitude was exactly 0". The 
difference between the two longitudes, 22*4124® must be held to have accumulated 
by gradual increments since the year of siinya ayandmSa or the year when the 
difference between the two longitudes was 0". 

7. Now the difference between the Sun’s longitude, according to the Nauti- 
cal Almanac, and that according to Siirya Siddhanta arises froc. two eauses : — 

(1) The precession jiroperly so called, the rate of which, ac^cording to New- 
comb, Ball, Young and other authorities, was in A.D. 1909, .50"*2585 per annum, 
(=•<'13961 degree), while its rate for a past year removed by an interval of 
t years from A.D. 1909 was 50"*2585—tX ’000225" per annum; or tin di'greos), 
*013961® — t X 000000062® per annum. 
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(2) The excess of the length of the Indian sidereal year over the correct 
(modern) sidereal year, which, as stated in paragraph 217, page 90 of Indian 
Chronology (2nd editioa), is •002361 degree per annum. 

b. Putting the two causes together, we may devise a useful formula for the 
accumulated difference A for any number of years t before A.D. 1909, between 
the European tropical longitude of the Sun and the Sun’s Indian sidereal longitude. 

A=t ('016.i22° — t X'OOOOOOOhl®). [The 2nd t should, strictly speaking, be 
(t+1) but the omission of + 1 in this case will not make a sensible difference even 
for 7 decimal places.] ^ 

y. Putting 1,377 years for t, A =22’4162 degrees, which is very nearly (vide 
paragraph 5 supra) the difference between the European tropical and Indian sidereal 
longitude for the Sun on April 12*9492. We infer that the exact year of Siinya 
AyanamSa was A.D. 1909 minus 1377 years = A,D. 532. 

10. According to the formula in paragraph 8 supra the rate of precession in 
A.D. 632 = 

•016322° - 1377 x •00000''»062° = *016322° — •0000H53V 1“ * *016237° per annum, 
and for any number of years t heftyre A.D. 532, A nr the cumulative effect of 
precession * t [-016237°— (t + 1) X *000000031°] 

For 3000 years before A D. 532, i.e. in A.D. — 2468 or B.O. 2469 

^ =3000(*016237° — 3001 X *000000031°) = 3000 (*016237-'— *000093031°) 
— *000093 
•01 61 44 

=48*432° exactly 

For any number of years after A.D. 5;>2. A = t [*016237° -f- (t + 1) X 
•000000031°] 

From the last expression we deduce the addition to be made to Indian sidereal 
longitude, in years subsequent to A.D. 532 in order to obtain the European 
tropical longitude. 

Quantity to be added 
to Ittdian sidereal 
longitude in order to 
obtain correct (Euro- 
pean.) tropioril 
longitude. 


032 ... 

100 

years 

I y 

... A 

= 100 X 

•016240 


1*6240® 

782 ... 

200 


200 X 

r ’010237 
t + •0(^0006231 

J « 200 X *010248/2 

... 8*2486* 

832 ... 

300 

i» 

... 

300 X 

r *016287 
-f.-OOCHX)9881 

j « 800 X -016246/8 

... 4*8738® 

932 

400 


... 

400 X 

r *016287 
■f *000012481 

400 X -01 6249/4 

... 6*499r 

1082 ... 

6tX) 

» 


600 X 

' •016287 

+ *0(X)01558J 

500 X 016262/6 

... 8*]262® 

1182 ... 

600 


••• 

0OOx . 

^ -016287 

-P *000018631 

- 600 X *016265/6 

... 9*7534® 

1282 ... 

700 



700 X - 

’ *016287 

+ *000021781 

- « 700 X *01 6258/7 

... 11-8811* 

1382 ... 

800 

yy 

... 

800 X 

* *016237 1 

-P 000024831 , 

• =- 800 X -010261/8 

... 18*0094® 

1432 ... 

900 

yy 


900 X 1 

f *016287 1 

[ -P -0011027931 J 

^ mm 900 X -016265 

... 14-e886® 

1632 ... 

1000 

»» 


1000 X 1 

r *016287 1 

L + *000031081 J 

[ -lOOOx *016268/0 

... 16*2680® 

1682 ... 

1100 


... 

llOOx 1 

r -016237 
[ +*000034.131 

1 • 1100 X •016271/1 

... 17-8992® 

1782 ... 

1200 



1200 X ^ 

f *016237 
[ + 000037231 

1 •• 1 200 X 016274/2 

... 19*5290® 

1832 ... 

1300 

yy 

... 

1300 X < 

f *016237 ' 

1 + 000040881 

1 « 1300 X *016277/8 

... 21-1605® 

1932 ... 

1400 



1400 X . 

f *016237 

L +000048431 , 

[ « 1400 X *016280/4 

... 22-7920® 

2032 ... 

1500 

♦» 

... 

1500 X ^ 

f *016287 

L + 00004(6531 , 

1 s=l 600 X *016288/6 

24*4268® 
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APPENDIX (iii). 

THE CHRONOLOGY OF EARLY TAMIL LITERATURE. 

(Abridged from contributions made to St, Joseph’s College Magazine, 

Trichinopoly,) 

anrcsrAcnr eBi^ujr 

i£esrfia^ «Saruii9^ Qaimuifi iSmisd 
esdhdtrp mesu—isril. 

^eouu^srriJb, 10-aij6J /tr®«ir«Br«r«>^, mS 

Translation. 

In the dark part of the last night called Vaigarai (in the fortnight) following 
the dark fortnight, after the moon had set, and before the aim had risen.” 

^miMl Quftq^ uiafi 

(OjC-L-A A'— 

Qisu<ArsJiio>j(rff/t Q/B/rerrGen ifi iLfeineaar 
eiftnu^irm it^ma Qiunt—o GjpjQu>&i 
(tpesuru j QpausGt — 

9eouu^&fr^ui, 23-eusii «Ll.®«»p«/r6in/r, sufi i3S-lS7 

Tbansiation. 

.It has been foretold that Madura as w'ell as its reigning dynasty must perish 
when the city is destroyed by fire on Friday, the 8th tithi in the dark fortnight, 
on a day of the nakshatras Bharani and Krittika in the month of Adi (Solar month 
of Karkataka).” 

SUappadhikarn m is of prime imfiortance to the chronologist of Tamil literature 
for the following reasons : — 

(1) It is the earliest work in extant Tamil literature, of which the com- 
mentary furnishes a clue to the exact date of its composition ; 

{‘2) It is the earliest work in extant Tamil literature which contains a citation 
of a date in the style now curronf , viz., by fithi, ?'dra and naksliutra ; and 

(3) For the reason (1) above given, it is an important datum in determining 
the age ol the Third Tamil Sangam,* and thereby the age of many of the Tamil 
poets known collectively as Sangam (loets. 

t?. Adiyarkimallar’s commentary on the first of the passages given in para- 
graph 1 supra (line 3 of canto X of Silappadhikdrain) may be translated as 
follows : — 

“ The month of <diittirai in that year began on a day of ‘ Svdti ’ nakshtra, a 
third thithi third, is probably a wrong transcription, as will be presently 

^2Soto.— JS ,9 obist!>rv*»d on 105 of the Text, the eurliest Tunn) works that liave oomo dovin to ufl are the 

result of very careful compilation and redaction. To tht» body of scholnru, oritios and editors to whom we owe 
that redaction we should now apply the ti'le of it Minjrum, i,o , a literary court or academy but they them- 
selves modestly declined thc^ appellation, and they would rather have us believe that the kmd of hoi vice they 
performed had always been nonnally porfornu^d for Tamil literature by ii Horios of thre^* sani-uTna datinj? from a 
hoary antiqui^y and spread over ninny oentunea, hundreds of poets beiii^ inoluded in encli sanvam. (Coinmontary 
on lro>ycmdr^agap-porvl ) This fiction of no use to us, except as indiintting tdiat after iho lapse of a very few 
centuries a Tamil work like Toiferfppet/aw — vide paRc 10 of the Text,- possibly belonging: only to tho sixth century 
A.D., was apt to be regarded as dating from a hoary antiquity, perhaps because of its being a recension of earlier 
Tamil grammars of the same name. ( Folkd pptvam claims toh ave been composed in tho very rir«i age of tho Tamil 
race, by Tolkappiyar, one of tho twelve disciples of Aganfiyai, the myUuoal and Brahmanic founder of the I’amil 
language and of Tamil letterf.) 'i'he reference to any work as a ‘‘Sangam’* work mast be understood to moan 
that it was one of the works recognised ns standard or clasHioal at a period (perhaps 8tb to 10th century ) when 
the general recension or redaction of such works Was carried out ; the dates of the works themselves must he 
judged indepondently on tho evidence nvnilnble. 

We are able to elicit two dates respectively from Far*p(fdfil {A D. 684 — vide page lOH of the Text) and 
Silappadhikdram (A.D 766,— the present paper) : a third dale, or something akm to a date (fboginning of 6th 
century A.D.) has been evolved by the laboum of the late Mr. Venkaiva from tho Vejvikkuiji grant (Madras 
Mpioraphtcal Report for 1907 1908, page 66) for Mudukkudumi Peruvaludi Palyagnsiilai. the Papijya king in whose 
honour we have a few pieces io Furandntlru and who is referred to in Maduraihkdnchi (one of tho pieces in the 
Rattupdttu anthology) as an niio»*^tor of Nedunjeliyan. Kroui those three dates we may infur that some of the 
fo-oalled sangam works Were composed daring a pmi<;d ranging from tho 6th to the 8th century a.D and to 
these we may add Jlv5,ka Chintamani which from chronological as well as other evideno- we must place in 9th 
century A.D. (page 469 tnfra). So far/iuly th so four dates have been evolved from early Tamil literature, 

W« may place ]Sre4‘i»j«liy«^^» SilappadhikSram ss well as his namesake of Talaydlimganam fame and their 
-contemporaries Karikala (Ohola) and Songuit«van (Ohera) iu eth century A.D These three names of kings figure 
so often in Sangam literature and there are so many references to their amo and a hievemenii by evidently 
oontemporory poets (Mangudi Maruthanar, Parapar, Kwklifar, Kajut-tulayar, Ka4iyalar Urittirankaoeanar, 
Mudnttamnkkaooiy&ft ©to.), that vro are justified in assigning to thorn a period, as just stated, somewhere in 
■6th oentnry A.D., on the ground that the kings in question were the centre of the main literary cycle in Sangam 
literature, just as Arthur and Charlemagne were in Western romance. Senga4t»va« whom we are chieHy 
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showti, for first) ; Sunday. On the 2^th day of that Ohittirai, which was 

a Saturday, when full moon joined with nakshatra ‘ Chitrd \ the flag (of Indra) 
was hoisted; the festival went on for ‘four times seven days,’ that is for twenty 
eight days ; then the flag was taken down ; then on Monday, the 28th day of Vaiga4i, 
the thirteenth day of the first lunar fortnight and a day of ‘ Anuradha’ nakshatra, 
there was a general bath in the sea, at which the lovers quarrelled ; then on tlie 
29th day of Vaigasi which was a Nana Yoga, or destructive combination, of Tues- 
day, with ‘ Jyeshtha ’ nakshatra, on the last night of the waxing moon before it 
was full, in the portion of the early dawn, called vaigarai, after the setting of the 
moon, when it was quite dark [the hero and heroine left tlie paternal abode in 
Kdvirip pa tfinam] . ’ ’ 

3. At this stage it may be well for us to recall briefly the story of >Silappa,dhi- 
karam, so as to be able to understand the bearing of the dates on the rest of 
the story. 

Kdvalan, the son of a rich merchant of Kavirippattinara, the maritime capital 
of the Cholas, had wasteil all his substance, like a prodigal son, on an actress called 
Madhavi, deserting his faithful and loving wife Kaunaki. On one occasion, 
according to their yearly custom, Kovalan and Afadhavi went to the beach to 
watch, from their gilded canopy, the sea-bathing festival which brought to a close 
the 28 days’ celebration in honour of Indra. The festival began, we are told, on 
a Saturday near the full moon at the end of Ohittirai (this year, the commentator 
tells us, the first Saturday of the festival was the 28th of Oliittirai) and was kept 

up for four weeks : on the Sunday following the last Saturday of the feast, the 

flag was taken down, and on Monday the people went to bathe in the sea. On 
the present occasion Ko/alan sang to the accompaniment of ids lute a song as 
though he were pining for an absent love. Presently Madhavi took the Into from 
him and srmg in turn a similar song. KSvalan was stung to the quick by the 

actress’ behaviour and left her abruptly. In vain she implored him to return, but 

the commentator tolls us that the next day, Tuesday, the 29th day of Vaigasi, was 
a bad day for paited fidendships, the nakshatra being ‘Jyeshtha’ (the proverb 

is still current in Tamil). Kovalan, instead 
of returning to the actress, returned in the evening of the Monday to his own wife 

ooDcerned in Siliippadhikaram ib tbe hero oi the fitth canto of Pndirrappattu and the poet Pantijar hM there 
Bang biB prniHeB. 

This particular literary o> do appanrs to have been celebrated by tho 'lamil poets, an « sort of golden age 
of Tnniil liter.'ilure, long after the kings thernaelreR and their generati»»n liitd pnawed n^vaA , and in thia iiSBump- 
tion will probably be ioiind the real explanation of a good deal that haft puzzled rritio'^ in reMfurd to ^%lappafik%- 
Jea^am and Ma>i*m^khala% These two poeinw are centred round the Kdvalun-Kappaki legend which, from the 
antiquity of Pattiiii worship in Ceylon, we may perha])s da’^e from the second or third eentury^ A.O, so far ae 
that island is oonoerned, i iit which in India ih peihaps not ohier than the sovenlh century A.D , tince it first 
appeul’N there as a rtmini^cpucv of the j.roldeii ape, rather than as an epiBode fallmj^j: within the time dim it p of 
that nge 'riie legend was probably asnooiated from the first vvith Madura and the Pa^idyans, but we need 
not wonder that so attiuoiivo u legend, with so niuoh ol the Rupornatural woven into it, was linked, as a 
next step, with ct e (.Jh d.'s , it fif»parontty nmiained foi poets of ♦he 7th and 8th centuiies A.D. to connect it 
fnrther with the Cbera king Sengutl^van, by depicting Kapyaki, an journeying (Bi/nmwhat bh Orphons did after 
the death of Eurydioe), for fourteen days without food and drink, dne, wear, to hooL her end in the mountains 
of the Chera kiiigdona, and as having been there immortalised by llangf>.a(jii>»u)., a prinee of the Chern line. To 
the eighth cental y poei, Sengutto''uu "f tiho sixth oontury A.D, '"‘as as Jf'gendary'^ a figure as Gajabahii of the 
second; and by an anachroniHin wbioh \iill not Burpriae any one who ].n Wfl how legends shape ihem8elves» h© 
brings Gajabahu into the court of Senguttuvan ; and faithcr, being a dramatist (Silappadhikaram, teeming as it 
does, witli action songs and eliorusi a by actors and aotiesMes, is throughout diamutic in conception), he also 
brings in the snpposed author Ijungb-adiga^, as a sort of Prosporo, a character in this own drama addressing the 
audience in the firHt person, along with his fiieiid Sattanar,- - a wholly iinneoeSsary procedure unless the object 
was to sust.un the identity of n feigned authorship Tho fhjtion of writing a ronuintic poem under the pen- 
of llangO-adigel was cleverly conceived, and it was i>iotably thoronghly appri'oiated by the eighth century 
Tamil audn‘no» as a happy rominisceui e of the Sengi4\uvan cycle and tho golden uge. Blttalai SattanEr, iu his 
Matnmekhaliu. does 'ot intaodnee hiniRelf into the legend, as does the author of Bllappadhikurntn, and Battanar 
was probably a real histoncai <*iit»ic! und poet of the seventh century- A D. who used the Senguttnvan cycle and 
the Kai^caki legend, whn h evidently hnd attnint’d lull growth bc^for© his time j but owing to the utter absence of 
a literary^ chronolcmy in I’amil there was nothing nnusuul in his being sPHocmlcd in tin* imagination of an eighth 
century poet with IjangO-adignJ, »s tho lutter^B contemporary. The Nediii jcliy'an of Siluppadbik&rarn ir believed 
by BOiiiO wiiters to have reigned Humewhnt earlier than Nednnjeliyan of TalaySh uganam fame, since each seems 
to have a different title in Pufan<friuxu, Imt. the former is a Bomewbat shadowy chnranter who la merely introduced 
in one canto of the poem in order to he got rid of in the next, and poets who lived in 8ttb«equent centuries may 
well ha\e used the nam<^ merely to oonnoot it with the golden age. Knrikalau, tlough better known, tons through 
poeniB in his honoui, is himself but faintly deline-itod iu M«Diin(^khalai, and Sengutt-uvon is the only name of a 
kinj^tanding out in bold relief in both tho poo»u8. 

^^part fiom chronological indications, it in apparent from the patikam or poetical summary prefixed to 
J^ilappadhikftram that Mapimekhiilui was wrh ten first and Silappadhikarant afterwards in order to complete it, 
and while it in apparent that the authors of Dilappadhikaram and Mapimdkhalai worked upon previously existing 
materials, wo mviy lake it that th« main details ot tho Kappaki-Kovalan legend were not familiarly known to 
the THinil peor l© for more than about a hundred years before the earlier of these works was written j and that is 
why, in all probability it was associated m 'I'an il literature with the golden age of Chenguttuvan Rairikala and the 
greater Nedtiujejiyan, though in Coylou it had apparently been ouiTent for a longer time, and it is not impossible 
that the legend dates, so lar as that island is oonoerned, from the epoch of Ghijsbara (2nd century A.B.). 
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Kamaki, who sat moaning and pining for him, and surprised her with an invita- 
tion to proceed with him to Madura where he hoped to sell one of her anklets, 
his last bit of property but a valuable item, and rehabilitate his fortunes by 
trading on this capital. She readily complied, and they left their home secretly 
before the dawn of Tuesday and while it was yet quite dark, the moon near full 
having set ; (we are told it was the fourteenth tithi of the bright fortnight, and 
we shall see presently how it was possible for the same day, Monday, to be the 
13th tithi in the morning, as stated by the commentator in the passage translated 
eupra, and the 14th at night, as mentioned expressly in the text of the poem 
quoted at the head of this article). Madura, the P&ndya capital, was a long way 
off, but the pair had good company in the person of Kavunti, an aged female Jain 
ascetic who entertained them with stories all along the way. Leaving KSvirip- 
pattinam, let us say, early morning on Tuesday, 17th May (it was not yet quite 
the beginning of 1'uesday according to Indian reckoning, because Tuesday’s 
sun had not yet risen), they arrived in Madura on or about the 20th July of the 
same year. Kovalan left his wife to be cared for by a shepherdess called 
Madhavi and by Kavunti and went into the city to sell the anklet (Tamil, eilambu). 
Presently he mot a company of goldsmiths, headed by the King’s own goldsmith, 
and he offered them his silamhii. Now the King’s goldsmith had been recently 
charged with stealing his royal mistress’ gold anklet, and he thought this a good 
opportunity to turn the suspicion against the poor stranger. Ho therefore ran to 
the palace and informed the Pandya that the man who had stolen the queen’s 
anklet had been found : whereupon the Pandya, although not a tyrant, ordered his 
soldiers to behead the thief if indeed he was such. Without much ceremony and 
without any trial, poor Kovalan’ s head was cut off by an executioner, whose 
excuse was that, if the offender was not cut down at once, he might effect his 
escape by magic. The terrible news reached Kannaki’s ears. She rushed to the 
spot whore her dead husband lay, and after her first wail, took an oath that she 
would be revenged for the unjust execution of her husband. At the same moment 
a voice in the air proclaimed that the city was doomed to destruction by fire. 
Kanuaki ran to the Pandya and poured forth her wrath in his presence, easily 
proving her husband’s innocence, because the queen’s other anklet was filled with 
pearls, whereas her own other anklet, which she broke in the Pandya’s presence, 
was filled with diamonds. The Paiidya was so shocked by his single act of 
injustice that he swooned to death and his wife died immediately after on account 
of grief ; presently, the city took fire simultaneously on all sides, and although 
the’ goddess of Madura appeared in person before Kannaki and pleaded for the 
city which, she owned, had been already doomed to destruction by an old oracle 
on “ Friday, kriehna ashtami, the day of Bharani and Erittihd, in the month of Adi ” 
the wrathful Kannaki, bent on revenge, would not relent, and pronouning her curse 
on the city, withdrew from it to the adjoining forest of the Chera king : in this 
forest on the 14th day, she was seen by the shepherds taking her flight to ewarga 
with her husband. The Chera king hud a costly temple and statue erected in her 
honor : the Chola and Pandya did the same : and so did Gajab&hu, King of Ceylon 
“ girt by the sea. ” 

4. Although the poem itself does not give any other detail as to the time of flight 
of KOvalan and Kannaki from the Chola capital, than that it took place on the last 
day of a bright fortnight, after the moon had set, when it was quite dark, day not 
having dawned, the commentator Adiyfirkunallar (who may have lived in the 11th 
or 12th century A.D.) confidently supplies other details, viz., that it was the night 
between Monday and Tuesday, which was a day of “ Jyeshtha ” nakshatra and the 
29th day of Vaikali. He adds that as the festival of Indra began that year on 
Saturday 28th Chittirai, the 1st Chittirai must have been a Sunday ; also that 
the Ist day of Chittirai was a day of “ Svati ” nakshatra. Lastly, it is inferrible 
from these statements that the month of Chittirai, which usually contains 31 days, 
had oiJy 80 days in this particular year. The investigation will turn naturally 
on the answers to the following questions ; — 

(1) How often between A.D. 1 and A.D. 1900 was the month of Chittira 
limited to 80 days ? 

100 
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(2) Out of the number of years famishing an answer to (1), how many 
years had Cliitbirai begiiming on a Sunday ? 

(3) Out of the number of years answering question (2), how many had the 
thirteenth tithi in a bright fortnight combining with nakshtra " Anur&dba ” on a 
Monday ? 

5. The answer to question (3) which is also the solution of our problem, is that 

between A.l). 1 and A.D. 1900 there was only one year, one month, and one day, 
satisfying all the conditions, and that was Monday, 17 May, A.D. 766, on which 
day, as will be seen from Vol. I, Part II, of this Ephemeris, the thirteenth tithi in 
the bright fortnight of Lunar Jyeshtha month combined with nakshatra 
“ Annr&dha, ” the tithi ending at 3|f gha^ikas after sunrise, and the nakshatra 
being current all Monday and coming to an end at 8 ghatikas after sunrise on 
Tuesday. Jyeshtha nakshatra, the next after “Anuradha” was of course current 
for practically the whole of Tuesday and it came to end an hour after sunrise on 
Wednesday. On the day when Kannaki and Kovalan left their home on their 
fateful flight, the unlucky Jyeshtha, so the astrologers thought, exerted its influ- 
ence in conjunction with Tuesday. According to Garga, but not according to 
Brahma Siddhanta nakshatra Jyeshtiha would have begun 1 2 ghatikas earlier, 
i.e., just as the couple were leaving home. , 

6. The reader may ask : How came it that, in the general dearth of historical 
records, this unique date was preserved from the year A.D. 756 when the events 
are supposed to have occurred, until the year, some centuries later, when the 
commentator wrote ? The particular astrological combination of Tuesday with 
nakshatra Jyeshtha occurs, we may suppose, at least once in every twelve months, 
but the facts, that (1) the combination occurred in Kovalan’s case on the Tuesday 
after the conclusion of the Indra festival, which in that particular year came to an 
end on 28th VaikaSi, and (2) that Chittirai in the same year began on a Sunday 
and ended on a Monday, were not unlikely to have been recorded in the earliest 
commentaries on the poem. To render this possible, we have only to assume that 
it was a well understood rule that the festival should begin on a Saturday as near 
as possible both to the full moon and to the 28tk day of Chittirai. It is undeni- 
able that a very few curious and unique dates like this are to be found hero 
and there in Tamil literature, howsoever they may have been preserved. One 
thing is practically certain : it would have required an extraordinary effort to 
calouhite all the details of date for an imaginary occurrence, and our Tamil authors 
do not appear to have performed such exercises in calculation, if indeed they were 
capable of executing them. After all, they do not seem to have cared for the 
dates, as dates, because they invariably omit the years. They gave the details, 
partly because the latter were astrologically interesting, and partly because what 
was not astrological had somehow always formed part of the record. If they oared 
to invent, they could have invented a date near their own time or taken it out of 
current panchangas. 

7. We have yet to furnish the carious reader with the method by which a pro- 
blem of this kind is worked out so as to yield a satisfactory solution. First of 
all, a table like Table II of Indian Chronology, 2nd Bdn., pp. 200 to ij79, is 
necessary for its solution. 

8. Given Table II, how are we to find the years in which Chittirai bad only 30 
days ? Remembering the rule that Chittirai begins on the day of MSsha sankranti, 
if that sankranti occurs at or before ’50 of a day, but that otherwise Chittirai 
begins on the next day (p. 30 of the text) and that Vaikfifii follows the same rule 
with reference to Itishnba sankranti, we easily deduce the corollary that OhitUmi 
ieill have only SO days if Me^ha sankranti occurs between ‘51 and ‘58 of the day. tn 
addition, in order that the 28th VaikaiSi may be a day of “Anuradha, ” or, which 
i» the same thing, in order that the first of Chittirai may be a day of “ Svati, ” 
it is necessary that the first new moon in the solar year should occur, according 
to Table ll«hout 14*75 days after MSsha sankranti, not much earlier . nor much 
later. 
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9. The following are the only years between A.D. 1 and A.D. 1900 in which 
Ohittirai had only 80 days and in which it was possible for Chittirai 1 to be a day 
of“STfiti”:— 


A.D. 

Ooourrunoe of M^aha 
aaukr4nti. 

Interyal in days 
between Meaha 
aankrilnti aud 


Stir. Bid. 

Ary. Sid. 

lat new moou 
in aolar year. 

208 

Mafch. 

16*61 

March. 

16*63 

Days, 

18*78 

2U 

16*68 

16*60 

16*28 

280 

16*60 

16*52 

15*01 

466 

18*66 

18*57 

18*72 

485 

18*48 

18*48 

18*50 

498 

18*56 

18*66 

14*95 

729 

20*6166 

20*6990 

18*68 

748 

20*68 

20*61 

13 46 

766 

20*6080 

20*6888 

14*92 > 

776 

21*6194 

21*4918 

14*69 

802 

21*60 

21*48 

15*93 

1011 

28*69 

28*53 

18*40 

1080 

28*60 

23*46 

13*17 

1038 

20*68 

20*67 

14*68 

' 1086 

28 56 

28*62 

16*86 

1801 

25*6258 

25*6642 

14*68 

1820 

25 54 

25*48 

14*85 

1847 

2663 

20*49 

15*68 

1688 

28*59 

28*56 

14*80 

1591 

28*€6 

28*68 

16*76 

1602 

28*61 

2S*47 

14*07 

leio 

28*68 

28*60 

16*63 

1846 

Ap. 11 66 

11*66 

14*25 


Hamafki, 


Iti Ohittirai was T^ur$day, 

l«t Chittirai wat Sunday but 2B Vaikati was Tuesday, 14th May t 
and Jyeshtba Buk^a 13 waa Monday 18 May. 
lat Chittirai was Wednesday by Arya, Sid. 

„ Saturday Jyeih. Buk^a 13 was Sat. 14 May t 

while 28 Vaik&ti was 15 May 
1st Ohittirai was Monday. 

„ Friday* 

„ Monday. 

„ Thursday. 

„ Sunday. (This is the year answering our 

problem.) 

M Wednesday. 

„ Wednesday. 

„ Saturday. 

„ Monday by Arya Bid. and Tue. by Bftr. Sid. 

Ist Ohittirai was Frtday, 

y, Saturday, 

By Arya Siddhknta 1st Chittirai was Sunday; but Jyosh^a 
Sukla 18 ended on Sunday, May 21*26. 

1st Chittirai was Wednesday, 

•• Tuesday. 

,, Friday. 

„ Monday, 

„ Sunday by Arya Sid. and Monday by Bnrya 

Sid : but the Arya Bid. Chittirai had 81 days, 
not 30 only, as required. 

Ist Chittirai was Thursday. 


Sunday aud Ohittirai had only 80 days | but 
Jyeahtha Sukja 13 and “AnnriWba*' 
uaksbatra ended on Sunday, June 7*71 and 
Monday June 8*85 respeotlrely so that 
Monday was not 18th tithi. 


10. In this investigation we have to remember that the Arya Sidhanta 
sankrantis which are followed in Southern India are not the same as the Sflrya 
Sid^hanta sankrantis. The following table shows by what interval the Arja 
Siddhanta sankranti followed or preceded the Surya Siddhanta sankranti. It also 
shows us that up to A.D. 500 the Surya Siddhanta sankranti was earlier than 
the Arya Siddhanta sankranti and that after A.D. 600 the former occurred later 
than the latter. 


Table showing the interval (fraction of a day) to be added to or deducted from 
the moment of sankranti by Sflrya Siddhanta to obtain the corresponding moment 
by Arya Siddhanta : — 


A.D. 1 ... 

"f* 

*04 

A.D. 1000 

• •• 

... 

•04 

A.D. 100 ... 


•08 

A.D. 1100 ... 



•04 

A.D. 200 ... 

... + 

02 

A.D. 1200 .. 

• •• 


•06 

A.D. aoo ... 

... + 

*01 

A.D. 1800 ... 

• •• 


•06 

A.D, 400 ^ 

4“ 

•01 

A.D. 1400 ... 

uet 


•07 

A.D. 600 ... 


•00 

A.D. 1600 ... 

e.* 


•08 

A.D. 600 ... 

... — 

•01 

A,D. 1600 ... 



•08 

A.D. 700 ... 


•02 

A.D. 1700 ... 


— 

•09 

A.a 800 ... 

... — 

•02 

AD, 1800 ... 

*.a 


*10 

A.D. 900 ... 

... — 

•08 

A.D. 1900 M. 



*11 


11. We have also to remember that by Arya Siddhanta only 30*92 days have 
to be added to the moment of MSsha sankranti in order to obtain the moment of 
8ishabba sankranti {vide Table II of Indian Chronology), ip, 182, whereas the 
corresponding addition by Stliya Siddhanta is 30*98 days. We shall see presently 
how this fact affects the problem. 

12. We see that the test whether Chittirai 1 of any year in the above list was a 
Sunday is enough to dismiss all the years in which Chittirai had 80 days and 
coincided ,with “ Svati” nakshatra, with the exception of 4 years, vis., A.D. 211, 

100-A 
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A.D. 756, A.D. 1301 and A-D. 1846. In all the other years 1 Ohittirai was nob 
Sunday. In A.D. 1602 the 1st Ohittirai was Sunday by Arya Siddhanta and Monday 
by SQrya Siddhanta but the Arva Siddhanta Ohittirai had 31 days, not 30 days 
only as required. We give this only as a sample of many other csises that we 
must reject m limine as cases in which M§sha sankranti did not occur lietween 
the limits required, namely between ‘51 and -68 of the day. 

13. We see that the years A.D. 211, 756, 1301, 1846 occurred at regular inter- 
vals of 545 years. This is important as indicating that years such as the one we are 
in search of, can occur only once in 545 years. (If we had only to deal with solar 
day of month, vara, tithi and nakshatra, the cycle would be 423, 801, 122, or 101 
years: the present cycle is really a compound of two cycles of 423 and 122 
years.) 

The curious reader who has the patience to make the necessary calculations 
fi-ora Indian Chronology ” will find similar dates in A.D, 211 minus 545 years, 
that is in 33 j B.U., and 545 years later than A.D. 1846, i.e., in A.D. 2391. 

But there is one year, and one only, throughout the period with which we are 
concerned which satisfies all our conditions, and that is the year .AD. 756. Only 
two other dates, A.D. 211 and A.D. 1801, seemni first sight to offer possible alter- 
natives, but neither of these will satisfy all the conditions arising out of the 
problem. 

14. The objection to A.D. 211 is that in that year, Tuesday, the day of flight, 
was, by Surya Siddhanta and a fortiori by Arya Siddhanta, 28th Vaikasi only and 
not 29th VaikaSi, as the commentator says it was, judging by the duration of the 
Indra festival. Itiis a much more serious objection to A.D. 21 1 that in that year the 
15th tithi ended on Wednesday, at 24 ghatikas after sunrise and that in the night 
between Tuesday and Wednesday which was the last night of the bright fortnight, 
the moon could have sot only 20 minutes before mean sunrise (6 a.m. local time). 
It could not have been dark then. We know that the flight took place in the last 
night of the bright fortnight, after the moon had set, and when it was quite dark, 
the night being one between Monday and Tuesday. The conditions italicized were 
not fulfilled in A.D. 211. 

15. Nor were they fulfilled in A.D. 1301, although they came nearer to fulfil- 
ment in that year than in A.D. 2i I. In A.D. 1301, Sunday, the first’ of Ohittirai, 
was a day of “ Svati ” nakshatra which ended at ’79 the same day : it was bahula 1 
(as in A.D. 756), not bahula 3, which, as shown below, is either an error or an erro- 
neous I’eading in the commentary. In A.D. 1301, Saturday, the first day of the 
Indra festival, 28th Ohittirai (= 22 April), a day of “ Ohitra ” nakshatra (*06) 
and very near full moon ; for, full moon tithi commenced at '73 on that day, end- 
ing next day (Sunday) at *75. In A.D. 1301, again, Tuesday, the day of flight, 
was 29 Vaika4i (=23 May), as required, and the night between Monday and 
Tuesday was the last night in the bright fortnight in which the moon set; 
(though it must have set only about a quarter of an hour before mean sunrise, and 
it could not have been dark at 5-45 a.m. in May). On Tuesday, 23 May, A.D. 1801, 
full moon tithi ended at ’S'l and “ Jyeshtha” nakshatra at *63 of the day. On 
Monday 22 May, A.D. 1301, Sukla 14 ended at *28; and as Sukja l3 had ended on 
Sunday, 21 May at '22, the commentator's statement that Sukh IS was current on 
Monday morning was not fulfilled in A.D. 1301. 

16. We are left with a single year (A.D. 766) in the whole range of 2,000 years, 
which it is possible for us to examine with the help of Table II in Indian Chrono^ 
logy ; and this year alone satisfies the given conditions. In that year Ohittirai 
began on Sunday, on a day of “ Svati ” nakshatra, in the sense that on that day 
nakshatra “ SvSti ” began at 38 ghatiikas after sunrise, ending at 35'| ghatikas 
after sunrise the next day. Ordinarily, such a day would be called a day of 
“ ChitrS ” nakshatra, but the nakshatra noted by the commentator appears to 
h^ve been obtained by backward calculation from “ Jyeshtha,” the naxshatra, 
under whose influence, combining with that of Tuesday, Kdvalan and Kannaki 
left their home in Kaviripattinam. In the same way, the tithi of Sunday the first 
Ohittirai is noted as 3rd tithi, whereas it is evident that 57 days later, tlto titihi 
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must have been at least 68 tithis forward, i.e., at least bahula 1 (supposing Oliittt* 
rai 1 was hahula 3). Now we know that 67 days afterwaixis, i.e., on the Monday 
jf the sea-bathing, the tithi was the 13th of the bright fortnight, and therefore 
bhe tithi on the 1st of the previous Chittirai could not have been earlier than the 
15th of the bright fortnight. In other words, between a 3rd tithi in one dark 
Fortnight and a 1 3th tithi in the bright fortnight of the next but one lunar month 
bhe interval cannot be more than 66 days, whereas the actual interval in this case 
was 67 days. On the Ist day of Chittirai in A.D. 756, full moon ended at 12J 
gha^ikas after sunrise and at the same moment the 1st tithi or pratharnai of the 
dark fortnight commenced. On the whole we may conclude rather that the read- 
ing ^arQffih uMUi is a mistake for uiaik, “ the Ist tithi in the dark fort- 

night,” than that the date third tithi ’* was arrived at by retrospective or any 
other calculation. 

] 7. Lower down, the commentator Adiyarkunallar notes that the 28th day of 
Chittirai in that year was Saturday, a day of “ Chitra ” nakshatra and full moon. 
We find that in A.T). 756 in the month of Chittirai, the full moon tithi commenced 
(i.e., the 14th tithi ended) at 41^ ghatikas after sunrise on Sunday 18th April, 
while nakshatra “ Chitra ” ended about sunrise on the same day ; so that Satur- 
day 17th April A.D. 756, which was the 28th day of Chittirai combined with 
nakshatra “ Chitra ’* and the fourteenth tithi or the tithi previous to full moon : 
the 14th tithi, however, commenced so late on Saturday that, properly speaking, 
Saturday, the 28th Chittirai, should have been described as the day of the tithi 
which was current at its sunrise, viz., the 13th tithi. Tamil writers seem occa- 
sionally to speak of a day as combining with full moon in the sense that it was 
very near full moon. In this particular case there was perhaps special justifi- 
cation for this loose manner of writing. A festival occurring in a particular month 
must to a certain extent be moveable if it is tied riot only to a day of the month, 
but also, and simultaneously, to a week-day, a tithi and a nakshatra. In this 
•case, there is reason to believe that the festival of Indra was so tied. It was 
apparently proclaimed by the flag being “ up ” (as stated by the commentator) for 
five Saturdays and the four intervening seven-day weeks, the first Saturday of the 
festival being so selected as to be near a full moon and also near the end of the 
Tamil month of Chittirai. On this supposition, the festival might happen to 
begin on a Saturday which was six days removed from the full moon, and never- 
theless it might be permissible to refer to it as a Saturday fixed in conjunction 
with the full moon. 

•18. Another instance of a moveable festival in the sense just explained is 
to be found in the Kaman (Cupid) festival referred to in lines 6, 6 of canto 6 of 
Silappadhikdram, Kadalftdukatai. Here the commentary refers to the 29th day 
of Pahguni (preceding the Chittirai of our story) and says that 29 Pahgimi as 
well as “ Chitra ” nakshatra was “ fixed for the end of the festival.” 

Now we have already seen that the Ist day of Chittirai in the year of our 
story was itself a .day of “ChitrS” nakshatra, and therefore 29 Pahguni must 
have been day of “ Pilrva PhalgunI ” because when C’hittirai has only 80 days, 
the previous month Pahguni would have 31 days. The commentator could not 
have been unaware of this fact : and therefore, when he says that the Kaman festi- 
val “closed on 29 Pahguni, a day of ( 'hi tra nakshatra,” he must be taken to 
mean that the festival was so regulated that its end might coincide, normally and 
as nearly as possihlty with the 29th day of Pahguni and ** Chitra ” nakshatra. 

19. We now come to the actual day of departure of KSvalan and Kannaki from 
Kaviripattinara. The commentator says that they left on Tueeday, 29th VaihaSit 
a day of naJeehatra “ Jyeshiha,’^ and the fourteenth tithi in the bright fortnight^ 
after ffie moon had set, and before sunrise. One is inclined to suppose from this 
statement that they left in the night between Tuesday and Wednesday, and 
before the Wednesday’s sun rose ; both the text of the poem and astronomical 
oaloulation lead us to the conclusion that they left in the night between Monday 
and Tuesday, in what we should call in English the small hours of the morning on 
Tuesday. In ordinary Hindu usage, a day does not begin till sunrise ; and the 
interval from sunrise on Monday to sunrise on Tuesday, including what we shonld 
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call the amall hours of the morniug on Tuesday, would be called Monday. If 
therefore, we took in its literal and ordinary sense the commentator's statement 
that the couple left on Tuesday, then, knowing that according to the text of the 
poem they left “ before sunrise and after the moon had set, " wo should be driven 
to conclude that they left in the night between Tuesday and Wednesday. 

20. Canto IX of SUappadhikdram, however, leaves us no option but to conclude 
that, in the evening of the Monday when KSvalan abandoned Madhavi, the latter 
sent him a note pressing him to return, that the messenger met KSvalan near the 
market, that Kovalan would not look at the message and spurned it as well as the 
sender, and that he went in the same evening after nightfall to the private apart- 
ments of his wife Kannaki and induced her to leave home with him early next 
morning. Therefore they must have left in the small hours of the morning before 
the HUH rose on Tneeday : and the astrological condemnation of the day of their 
departure as a day of “ Jyeshtha” combining with Tuesday, must be referred to 
Tuesday, as the day which rose on the first day of their journey, rather than to 
Tuesday as the civil day at the close of which they commenced that journey. 

21 . Astronomical considerations lead us to the same conclusion. The 13th tithi 
of the bright fortnight, which coincided with Monday, 28th VaikaSi, came to an 
end at SJ ghat«ikas after sunrise on Monday 17th May, A.D. 756. The 14th tithi 
began at tlie same moment and ended at 58 ghat>ikas after sunrise, i.e., at what 
we should call 5 a.m, on Tuesday. The next tithi, the 15th or full moon, came 
to end on Tuesday night at 61^ ghatikas after sunrise, i.e., at what we should call 
8 a.m. on Wednesday. [There was an eclipse at this full moon, but it need not 
concern us, as neither text nor commentary refers to that phenomenon,] 

22. All night between Tuesday and Wednesday, there was a full moon (except 
for the eclipse), and the express reference in the text to the brief interval of darlcne,S8 
between the setting of the moon and the breaking of day on the last tithi of the 
bright fortnight, would oblige us, even if the 14th tithi had been current on 
Tuesday, just as the 13th tithi was current on Monday, to conclude that the couple 
left their home in the night between Monday and Tuesday, not in the night bet- 
ween Tuesday and Wednesday. 

23. But the story requires (and this also is a very unusual condition, which, 
together Avith the other conditions stated above, is satisfied by A.D. 766) a Monday 
in the morning of which the 13th tithi of the bright fortnight was current, and at 
the end of which the 14th tithi was not oidy current but had come to an end ; for, 
if the 14th tithi had been one that came to end by day on Tuesday (as it did in A.D. 
211), then the 15th tithi or full moon would have come to end by day on Wed- 
nesday and the night between Tuesday and Wednesday would have been the last 
night of the waxing moon when it would be possible for the moon to set, whereas 
we understand from the story as unfolded in the text and commentary, that the 
night between Mond'ay and Tuesday was the last of the waxing moon before it was 
full. (The commentator was evidently not un ware of the fact t|pt the 14th tithi 
was Kshaya, i.e., that it began and ended between one sunrise and the next ; in 
fact, this is implied in his statement that Monday morning was the 18th tithi 
and Monday night was the 1 4th and that the same Monday night was the last 
night in which the moon set during the bright fortnight.) 

24. The apparently meagre details given partly in the text and paii^ly in the 
commentary of SUappadhikdram suffice to lead us almost infallibly to tJhe dat# 
intended by the author as well as the commentator, viz., A.D. 756. We say 
“ almost infallibly, " because we have had so far to assume, for the correct solution 
of the problem, that the Bishaba sankrfintiin A.D. 756 fell not later than mean 
sunset, i.e.,on March 20‘58-J-30*93= March 51*50 = April 20*50. [The figure *50 
means at *50 of a day of 24 hours or at 80 ghatik&s counted from suurise.J 

25. The actual moment of Bishabha sankranti, according to the first AifHjSid- 
dhknta was, however, in A.D. 756 (as will be seen from Tables I and II of Indian 
Chronology), Maroh 20'68S3-l-30‘&250 — March 51*6083 =»= 30 ghatikSs, 80 palas 
(=a= 12 minute#) iNfter mean sunrise on 20th April A.D. 756 ; in other words, the 
t yy,nkranti Jjffter than mean sunset by 30 palas or 12 minutes. Now the cule /in 
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Southern India (p. 4 of the text) is that if sankr&nti occurs before sunset, the civil 
month begins on Ihe same day, and that otherwise the civil month begins on the next 
day. Nowadays almanac-makers probably do not consider the actual moment of 
sunset in working this rule, since they seem always to postpone the beginning of the 
■civil month when the sankranti falls after 30 ghatikis from mean local sunrise, i.e., 
from 6 a.m. (mean local time). It is just possible, however, that in former times they 
may have considered the sankranti with reference to the actml moment of sunset. 
If they did this in A.D. 756, then the moment of sunset on the Slstday of the solar 
year inlat. 11® (Tanjore, which is fairly near the site of Kavirippattinam, the anci- 
ent Ohola capital), must have occurred 6 minutes or 16 palas after mean sunset 6 p.m. 
(see art. 80 of Indian Chronology). This fact, however, would not by itself account 
for the non-postponement of the beginning of the civil month because the moment of 
l^ishabha sankranti would still be 6 minutes or 16 palas latter than actual sunset. 
But in fact we have to apply, not the present rules as to local sunrise and sunset 
which are based on the Siddhdnta Siromani (A.D. 1150), but the rules which were 
in force before that work was published by Bhaakaracharya. The effect of those 
rules is stated in section 62 of Prof. Jacobi’s article at page 436 of Epigraphia Indicdf 
Volume I, and in accordance with the ancient practice as there stated, wo have to add 
the chara, i.e., 130 ama or 130 X 4 == 520 seconds = nearly 9 minutes of time, to 
the moment already obtained (t)*6’ p.m.) in order to obtain the actual moment of 
sunset, as it was probably computed by the almanac maker at Tanjore in the year 
A.D. 756. With this addition we find that the Jlishaba sankranti would in that 
year have occurred about 3 minutes before actual sunset, so that the month 
Bishabha or Vaika4i would have begun on the day of sankranti, and Chittirai would 
have been a month with only 30 days, and our problem would be fully satished in 
every respect. 

26. Incidentally, the present case shows that, in verifying solarjnonth dates of 
this period, we should take into consideration, not only the First Arya Siddb&nta 
and the actual moment of sunset, but also the rule stated by Bhaskaracharya as to 
the ancient practice in calculating the local time of sunrise and sunset. 

27. The full date with vara, tithi and nakshatra, in Silap- 

padhikaram.-— Perhaps the most interesting passage in SUappadhiledram from a 
cbronologist's point of view is the second one quoted at the bead of this paper. 
“ There is a prophecy that m the month of Adi, in the dark fortnight, on a 
day of ‘ Bharapi ’ and ‘ KrittikS ’ nakshatras, on the 8th tithi, on a Friday, 
Madura must be destroyed by fire and the royal line of kings come to an end.” In 
the first place, the clear reference to a week-day postpones the date of composition 
of the poem (in the present state of our knowledge) to a period subsequent, at any 
rate not anterior, to the 6th century A.D. — vide page 16 of the text. Secondly, 
the details of tithi, vara and nakshatra given in this passage enable us to satisfy 
ourselves whether the date arrived at by us on the strength of earlier passages in 
the poem and the commentary thereon is borne out, or whether there is still a 
chance for either of the competing dates A.D. 211 and 1301. Our object in exami- 
ning dates in A.D. 1301 is to meet a possible view that, supposing this was the 
epoch of the commentator A4iyarkunallar, he may have based his comments on a 
contemporary date similar in all resjiects to that mentioned in the poem but 
obtained from a panchanga of his own time {cj. remarks ont he Alvar dates, paper 
vi, p. 487 below ). 

28. On Friday 23 July A.D. *766, which was the last day of the Tamil month 

Jl^^^ravapa (lunar month) hahula 7 (= 7th tithi in the dark fortnight) ended, and 
^be^h tithi in the dark fortnight began, at 2 1 gha(iik&3 after mean sunrise, i.e., at 
or ithdUt 2-30 p.m. ; while nakshatra “ Bharani ” ended, and nakshatra ” Krittika ” 
begaa^ ^ ghatikas after mean sunset, which divides the Indian civil day into equal 
hiuvei, .Recording to Brahma and Garga, Bharapi would have come to end 30 ghati- 
kfis ear)|^ ^ ghatiik&s alter sunrise. The nakshatra is indicated in Tamil by the 
words meaning Krittika nakshatra. But the commentator 

an Silc^l^hikSram, called iwSifiiur (i,e., “the author of the 

glosaary vjL. iolterprets by “ KrittiM Bharani," more, we may 

suppose, of f^acd for facts than in view of the literal meaning of the woi’ds. 

• SylMHBerfa, ToL I, p«rt n, iuD. 700 to A.D., 708. 
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The nakshatra of a day is, properly speaking, the nakshatra current at sunrise^ 
whichy in this case, was Sharani : but Krittika is the nakshatra of fire (Tamil 
jUipid — fire), thence the prophecy that Madura was destined to be destroyed by 
fire on a day of “Krittitoa”.; but inasmuch is it was more properly a day of 
“ Bharaiii,” the commentator has thought fit to mention this fact. Madura was 
probably burnt in the night when “ Krittika ” nakshatra was current. 

21). So far, the year A.D. 756, for the res geitop of the poem, tallies exactly 
with the second as well as the first date which we have had to investigate in order 
to determine the date of its composition. We have now to see whether A.D. 2ll 
or A.D. 1601 which, we found, would not satisfy the first date would answer at 
least the second. 

60. In A.D. 211 the tithi ^rfivaua (lunar month) bahula saptami ended, and 

qshtami began, at 47^ ghatikas after sunrise, i.e., about 1 a.m. in the night 
between FrMay and Saturday, the Friday being 19th July, the last day of the 
month of Adi. Nakshatra “ Bharani ” ended about sunrise on Saturday 20th 
July, the 1st of Avani. We have here three objections to accepting A.D. 211 as 
a likely date. In the first place, the tithi was saptami^ not ashtami at the time 
when the town began to be ablaze, i.e., in the night between Friday and Saturday ; 
in the second place, the nakshatra was Bharani not Krittika Q*i @tlt_/i>) 

at all : and thirdly, the nakshatra Krittika was current on Satur^y, 1st of Aoam,. 
and not on Friday in Adi. We have already seen that A.D. 211 will not suit also 
the day of departure of K5valan and Kanuaki from Kaviripattinam. 

61. Nor could the commentator have had in mind A.D. 1301 as a year similar 
in all respects to the year when Madura was burnt. In A.D. 1601, ^ravana (lunar 
month) halmla mptami ended, and ashtami began, at 65^ ghatikas after mean 
sunrise, i.e., about 8 p.m., while nakshatra “ Bharani ” ended, and nakshatra 
“ Krittika ” began, at 48^ ghatikas after mean sunrise, i.e., about 1-30 a.m., in the 
night between Friday and Saturday. The Friday was 28th July, the last day of 
Adi. Here again Friday 28th July could not have been referred to as “ Krittika ” 
unless the fire happened after 1-30 a.m. 

32. The Madras Bpigraphists have gradually come to adopt the view presented 
in this paper, though on quite different grounds. In his South Indian Inscriptions, 
Volume II, part III, page 678 (1895), Dr. E. Hultasch wrote: “In one of his 
interesting contributions to the history of ancient Tamil Literature, the .Hon’ble 
P. Kumarasw&mi allots Karikala to the first century A.I). This opinion is based 
on the fact that the commentators on the SUappadhikdram represent KarikMa as' the 
maternal grandfather of the Chera king 8enguttuvan, a contemporary of Gajabahu 
of Ceylon. Mr. Kumaraswanii identifies the latter with Gajabahu I who, aopord- 
ing to the Mahdvamso, reigned from A.D. 113 to A.D. 135. With due respect 
to Mr. Kumaraswami’s sagacity, I am not prepared to accept this view, unless 
the identity of the two Gajabahus is not only supported by the mere identity of 
the name, but proved by internal reasons, and until the chronology of the earlier 
history of Ceylon has been subjected to a critical examination.” 

33. Twelve years later, at page 66 of his annual report for 1906-07, the 

Madras Kpigraphist, the late Bai Bahadur V. Venkayya, as the result of his 
examination of the larger and smaller Hinnamanur plates, recorded his opinion that 
the last Madura College or Academy (Kadaichchangam) must have come into 
existence prior to the middle of the 8th century If aro right in concluding 

that the date of composition of SilappadhiMr^am was soxoewhere about A.D. 766, 
then it follows that Eai Bahadur V. Venkajp'ya made a very shrewd guess, for tbs 
middle ai the 8th century A.D, which witnessed the composition of Silappadhin 
h&rcm became by that very fact the high water mark of Bangam literature., . 

34. Notwithatanding the hint thrown out by Dr. Hultaseh in 189h, no -one 
H se nie to have thon^^it worth while to probe the alleged identity of Gajahilia 4^ 
Bilmpfeidh^c^am with GajahfthnI of Mahavaamo : but Dr. Kumarasw&mFa fS^ggesf^ 

to by Dr. 'Hultssch was acoepted and mait ri^d^.canied toilsiog^ 
awnclvaioas that great Tamil Bckalar ^hsilato hfir. y. Kani^saidMld f^lai in 
hir >1,800 ysarr agof* a work whicb sayeyk a dessrsadly h^ Mgntald^ 
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but which, if reprinted, as it ou^ht to be, would have to be re-oamed “ Tamils 
12t0, years ago” lor the whole work is concerned with events, persons and poems 
centred in the last Bangam whicb> we have seen flourished not more than 1 200 
years ago. Mr. Kanagasabhai Pillai’s views, accompanied and enforced by copious 
illustrations from Bangam literature, have been adopted by almost every subse* 
quent writer on the subject, e.g., Mr. M. B. Purnalingam Pillai, n.A., in his 
“ Primer of Tamil Literature ” (1904), Mr. S. Anavaradavinayakam Pillai, m.a., in 
the Introduction to his Edition of Naladi, Mr. T. A. Ramalinga Chettiyar, b.a., b.l., 
in his Age of Pattupatpu, contributed to the Tamil Antigua, ry, and by most magazine 
writers in Sen Tamil and other periodicals devoted to 'ramil literature. All the 
same, these somewhat overdrawn pictures of the state of civilization in Southern 
India 1800 years ago will have to be revised in the liyrht of our present day know- 
ledge of epigraphy and chronology, and the scenes of the Madura Bangam will 
have to be transferred from the first century A.D. to the late 7th and early part 
of the 8th century A.D., the period, which witnessed, aUmg with the decay of 
Pvddhism, the. rise of the ^aivite and Vaishnamte teaeh^-rs, Timgndnasamhandar, 
SankaracliMrya, Nammdlrdr, etc. 

35. Incidentally, this readjustment of dates will enable ns to understand why 
Tiruttakkadevar’s Jtvalm Ohintaniani has always been classed in Tamil literary 
tradition with the other great works of the Bangam period. Tho'«e who have 
adopted the “ Gajabahu ” or “ 2nd century ” theory have been obliged to place in 
their imagination a gulf of some 600 years between the date of composition of 
Silappadhikdram and that of Jtvaica Ohintaniani, because it is well known that the 
latter poem was founded on Mahdpurdnam, the first part of which, Purrapurdnam, 
was written by Jina Benacharya, the preceptor of the Kashtraktlta king 
AmSghavarsha 1, who ascended the throne in A.D. 813, while the second part or 
Uttarapurdnam was the work of Jina Senacharya’s disciple Gunabhadrach§rya. 

3(5. Now it is a fact that tho text and commentary of Jtvaka Ohintdmam 
contain a date which can be stated with certainty as A.D. 813, the very year of 
accession of Amoghavarsha I. From the canto of the poem called Gandamva 
Tattaydr Jlamhakam and the commentary thereon we extract as many as five 
identities : - 

(Commientary on stanza No. 493). 

(1) M&4i 1 = Mfigha hahnla. 1(> ; 

(2) Ma^i 6 — M&gha amavasya. 

* (3) Panguni 4 — Phalguna hahmla 14. 

(Stanza 590) (4) Sirah^a lagua on Friday, Phalguna snkla 3 =■ naJeshatra 
“ Uttra Bhadrapada.” 

(Stanza Gil) (5) Thursday in the week following = “ Rohinl.” 

We have to find a single solution to these five equations. We may try the yean 
A.D. 813, A.D. 8t0, A.D. 935, A.D. 992, A.D. 1114, A.D. lOlJl, A.D. 1230, which 
are all years that contain likely elements; viz., in these years the first new moon 
in the solar year was more or less 14*36 days removed from Mesha sankranti, 
and M&gha Amavasya fell at a late hour on Tuesday or an early hour on 
Wednesday; but only A.D. 8J3 satisfies all the conditions. In that year as we 
may see from the Ephemeris, Vol. II, M&4i 1 — Mnglia, bahala 10 = 20 January 
A.D. 8J4 (Friday). Mfigha Ainftvfisya fell on 26th January A.D. 814 (Wednes- 
day), which was 6 Mfi4i. Phalguna 3 and nakshatra “ Uttara Bhadrapada 
ended on Saturday 28th January 814 at 23 and 33 ghatikfis, respectively, after 
sunrise; so that on Friday about sunset, when the lagna was Sim, ha, the nakshatra 
current was “Uttara Bhfidrapada” and the tithi current v/na snkla S. In the 
following week, nakshatra “ Hohini *’ ended at 18| ghatikfis afte>r sunrise on 
Thursday, 2 February A.D. 814. Lastly Panguni 4 in the same year was 22 
Fobmary A.D. bJ4 (Wednesday), on which day Pbftlgnna bahula 14. was current 
throughout the day, ending very shortly after sunrise next day. . All this may be 
yerifi^ from Ephenseris, Vol. II. 

37. We need not enter upon detailed calculations of other competing years; 
bat any one carious to investigate the stibjeot may satisfy himself that none of 
101 



470 APPENDIX (iii) THE CHRONOLOGY OF EARLY TAMIL LITBRATHBE 

the Other years will suit our requirements in all respects, including “Simha” 
lagna which occurred about sunset. 

38. It mu.st not be supposed that the author of Jivaica Chinfdmani wished it 
to be understood that that romance happened in the year A.D. 813-14, Had such 
been his sole intent and purpose in the passages cited above, nothing would have 
been easier for him than to have given us the Kaliyuga or Saka year, or at least 
the Cyclic year (Prabhava, Vibhava, etc.) But in the astrological craze which 
overtook the country at a very early period, it became the fashion to attach an 
astrological causation to the principal events in the life of every hero or heroine : 
and of course the full astrological influence exerted by the planets at any time 
could not be brought out without mentioning the lagna^ vara, tithi and nakshatra, 
or at least the tithi and wkshatra, or vara and nalcshatra. Had some work been 
in existence during the Saugam period that gave varas, tithiv and nakvhatras in a 
sort of ephemoris for several hundreds or thousands of years, nothing would have 
suited better a Sangarn poet who wished to compose or imjirove a romance and 
locate it, say, in 3000 B.O. ; but in the absence of such a work of reference, the 
poet was driven to resort to contempimirij panrhangas and we are thus entitled to 
infer that any particular astrological combination mentioned by a poet and 
referrible to only one date, must have been obtained by him from a contempor- 
aneous panchanga of that date. The reader may be disposed to doubt whether 
this explanation can be held to account for the way in which commentators like 
Adiyarkunallar and Nachinarkiniyar, who composed their commentaries some 
centuries after the date of composition of the poems commented, on fill up, ns 
they do, lacuna' in their authors’ astrological references. The answer is that 
commentaries in Southern India generally spring up almost simultaneously with 
the publication of a poem of any importance ; because, although the language of 
Silappadhilcdram was far more intelligible to contemporaries than it is to us, yet 
it was the language of poetry and, in accordance with a practice as old as the 
Tolkappiniih, it had to be introduced to the world obMetricanfc mawi, that is, 
through the mediation of a commentator. We know that Silappadliikaram had a 
commentary from the very beginning. The best commentaries no doubt survived 
in course of time, but in the great commentaries on the great Tamil poems, there 
seera.s to have been maintained a continuous unbroken tradition of annotation, 
dating from the date of each poem, and astrological peculiarities, whether alluded 
to in the text of a poem or supplied by the ingenuity of an early scholiast, would 
be just the sort of curious learning that would be handed down scrupulously from 
commentator to commentator. 

.89. In line b5 of the 2()th Canto of Silappadhik&ram it is stated that the Chera 
King Chenguvtuvau, after hearing the storv of Kannaki from the shepherds 
or Kuravas, visited the “ Nilagiri ” mountain for a day with his forces, and then 
proceeded to the North of India whence he procured stone for the image of 
Kannaki, which he solemnly installed in his capital Vanchi. What became of 
Kanuaki-worship, thus instituted, is only partially known : for students of Tamil 
literature have searched in vain for any trace on the conthmil of Southern India, 
of this worship which became popular, and has remained so to this day, in Oeglan. 
The Nilgiri Di.strict, therefore, may be said to possess an additional interest for 
students of Hilappadhikdram, in that not only is it alluded to by name in the text 
of the poem, but there still exists in that district a place called Kaimagimanil, 
(Rivers’ Tod an, page 734), which is a mami or village belonging to the Toda clan 
of Kurddr (itself an echo of Kerala), and situated in Meknad, very near the Sisipara 
route, leading from Malabar into the Nilgiris, one of the probable routes by 
which, according to Mr, Rivers (page 704), the Todas themselves entered the 
Nilgiris. At Fair Lawn, which is at no great di'^tance from Kannagimand, are 
the ruins of an extensive fort, erected possibly either by Chera Kings or by those 
who subsequently wrested from them the Nilgiris. For, three centuries later 
then the time we have been dealing with, we find copious epigraphic evidence of 
the-oonquest of .the Nilgiris by the Hoysala King Vishnuvardhana (A.D. 1117), 
whose general “ frightened the Todas, offered up the Nilgiri peak to the goddess 
of victory, and pursuing the Malayalis, made himself master of Kerala ’’ — Anmial 
Keport of Madras Epigraphist for 1906-07, page 81. 



APFBNDIX (iv) — THB IBOK AND EXACT DAT OP BUDDHa’b DEATH 


4?! 


APPENDIX (W). 

THE TRUE AND EXACT DAY OP BUDDHA’S DEATH. 

(Rej/rinted from, Indian Antiquary, IBM.) 

The object of the subjoined ohart is to show that the true date of Buddha’s 
death (Tuesday, 1 April, 478 B.(h), is deducible from the eight week-day dates 
cited in Bishop Bigandet’s Life of Oatidama [Triibner'a Oriental Serisej. The 
demonstration is accomplished by selecting 5 out of the many dates which liave 
from time to time been associated with Buddha (see a long list of sucli dates at 
p. 165 of Vol. II of Prinsep’s Tables) and testing the week-days of the severed 
occurrences with reference to each of these dates. The dates selected were : — ^ 

(1) 1027 B.C., which is the most frequently occurring among the dates 
collected by Prinsep ; 

(2) 901 B.C., corresponding to 980 B.O. for the birth, and to VOI B.O., 
for the death ; which is said to be quoted by Jachrigfrom Pallas’ Mongol Chrono- 
logy (Prinsep, loc. cit .) ; 

(3) 846 B.C., corresponding to 835 B.C., which is said by Prinsep to be the 
era adopted at Lhassa and founded on an average of 9 dates : 846 B.O. appears to 
be the date of “ Buddha’s appearance” alluded to in a well-known Tamil Bud- 
dhistic poem of 8th cent. A.L). called “ ManiroSkbalai ; ” 

(4) 638 B.O., known as the Peguan date ; and lastly, 

(6) 478 B C., Cunningham’s second date, which, at page 22 of J. R.A. 8., 
1909, Dr. Fleet admits to be an alternative to his own date, 483 B.C., KSrttika 
iukla 8. 

In selecting supposed dates for trial, I have endeavoured to limit myself to 
typical ones, i.e., to those which have at least some points in their favour. I made 
an exception in favour of 846 B.C., because, though wide of the mark, it is a curious 
date and seems to have been adopted by Tamil Buddhists of the 8th century A.D., 
who appear, according to indications in the Tamil poem Manimekhalai to have 
believed that Buddha was born on the Hth day of Kishabha month and on a day 
of nakshatra Vi^fikha. The same poem refers to the year 1116 of an era, appa- 
rently a Buddha era, having been reached circa A.D. 7T0. Other dates, which 
might have been selected, had to be rejected limine, because the week-days 
were obviously unsuitable. This remark applies to ••44 B.C., which would give a 
Sunday {instead of Tuesday) as the day of Buddha’s death, as well as to 643 
B.C., in which the tithi and tiakshatra of Buddha’s death concurred on a Friday. As 

[Continued on page, 474 infra'] 


— The following abbreviationfl ate ^ited in the ohart below. 

1. #u. for ii4jl(/o,the bright fortnight of a lunar mouth, huhula paJc^ha ii not referred to eren once in the ohart. 

2. /. d, t. and f d. w. Theeo ay m hole indicate reapectiv**ly that a ttthi or a naJcshatra ended on the Jcliowtn^ 

day after that cited ue th*» day of the tilhi or the day of the nakshatra. Oidinarily a t%th% or nakshatra te cit# d aa 
belonging to the day on which it cornea to end but occasionally, it is cited aa belonging to ibe day when it only 
compiencea. F, d. f.’* and **/• meen accordingly *'fal\ow\ng day's Uth%** and “ followmg doy*s nakshatra,** 

8. The endiDg momenta of and fnijlctAalras are generally given correct to two decimal places of a day. 

Tlio hey to thia syatem will be foond in ibe sniltor a Kye*iaile. Tl ns mcanM 12 ghatikds after sniiriiie. 

4. When both tithi and nakshatra are cited, the ending moment of the Mhi is given first, and then the ending 
■unnent of the nakshatra. 

t. The English calendar years oiled in pairs mn from 1 Maroh to 0 March, (i.e. the laeiday of February). 
Tboe X090-05 B. o. is the pevlid from 1 March 1096 to 2S February 1006. At the epooh we are oonsidering, this 
period coincided very nearly with an Jud>sn lohr liceiesl year. 

6. The expression ** pt seeded by an adhika month** draws attention to the oiroumatance that the lunar year 
nnder o .Beidesatipn,,vriui one of 12, not of 12, montha. 

lUl-A 



472 APPKNDIX (iv) — THE TRUE AND EiAOT DAV OF BUOOHa’s DEATH 

Chart to thmo that the true and exact day of B*ddha*8 death ( 1 Afril 4i7H B C. ; Tueeday) 


8. Week-Day d^tea in 
Bigandet'a Life iif Gandaina. 


Su|»peeed central date 1027 B.€. 


Snppoaed central da^ 901 B.C. 


1, Kauzda Kragiren up on Sntniv 
day iat of ttie moon of Tabaong (s 
PhSlg.). 

Reference} Vol 1, p. 13* 


3. OonEHnefioemeat of Eetzana Bra- 
Bundav, lit of the waxing moon of 
Tagil (rsEChaitra). 

Vol. I,p. 13. 

In Vol. II, p. 188, footnote, Big- 
andet ie in obviiina error ae to this 
date ! eee para. (6) of explanatory 
note. 


8. Birth of Rnddha, year 68 ; Vai- 
A&kha Parpinraj Nakshstra Vi- 
dakha, ** Friday. 

Vol I, p. 28 1 Vol. ir, p. 71. 0 »n- 
oeption having taken place under 
Nak. “Utt. Asbadha'* in Irilvana 
month and birth uu<ier “ ViiSkha,** 
Vaiiakha au. 15 is the implied date 
of birth 

4. Buddha learee Kapilavasru — 
year 96, Sunday, Ashed ha Full 
,lIoon*Kakehalra Dfera Ashi- 
dha ; and enters into eolitude next 
day, Monday. 

Vol. I, pp. 62-64 (year 07.) 

Vol. II. p. 72 (year 96.) 


ft. Attainment of perfect wiedom- j 
year— ‘108. Vail&kha tnll moon ^ TUa* 
kba Kaksbatra; Wedeieeday, 

VoU I» p. “ a little beJore the 
break of day.” 

Vol. n,p. 78. 

6. Death of Buddha’s father Sud- 
dhodana, — yo^r 107, full moon of 
Wakaong (s=!=6r&vapa) ; at eunrlee 
on Saturday, 

Vol. 1, p. 208. 


7. Desth of Buddha.— year 148; 
Vaitftkha foU-raoon. Xak. “ Visi. 
kba ” Tuesday : a little before day 
break. 

Vol. II, pp 69, 78. 


S. The new religions era eommen- 
cat in the year of Buddha's desth 
148 on Monday, first of the moon 
of Tabaong (asPhftlgupa). 

Vol. II, p. 118. The week-day 
was possibly Sunday which appears 
in iipother version Feo<*rdled by Pig- 
andet ; vide footnote to p. 138, Vol. 
n, and para (6) of explanatory 
note. 


1008-95 B.O. Philguna (preceded 
by adltika inontbVftukla 1 was Wed. 
Jany. 30, 1095 B.O. ; m 
N.B. — Abolition of last year of old 
Kausda Bra. 


109ft-94 B.O. Ohaitra Bukla 1==: 
Friday, Mar. 1. 18, 1096 B.O. 

N.B.-^Bettaita Bra, year 0, marked 
by Phftigopa 4ukla I In 1098-95 B.C. 


1027-26 B.C. Friday, April 11 j 
1027 B.C.; *34; 16. 

ff.l.— Phaigupa ^ttkja 1 in 1028-27 
B.C. marked %ear 68, expired, of 
Eetxana Era, (1096 less 1028;. 


990“98 B.C. Tithi ended on Sunday 
June 29, 909 B.O. at ‘81 and Xak- 
sbatra hn^d ended on Sat, at ‘49. 
This was Sr&vaQa futhrnoon. 

M. B. — 1. Nak on Sand, was nob 
Dttara Ashftdha. 

2. Phaiguoa ftukla I in 1000-999 
B.C. marked year 96, expired, of 
Eetsana Era (1096 less 1000) and 97 
current. 

992-01 B.C. I Wednesday, April 
14-17, 992 B c.— parnima { butnak* 
s* atra Vidftkba had ended on Tuesday 
at *77 of day. 

N. B.-l. Nak. on Wed. was not 
FiAasha. 

2. Phttlguna ittkla 1 in 998*92 
B.C. marked year 103 expired of 
Beteana Bra (1093 less 998). 

988 87 H.O. Friday, June 27*55, 
988 B.C. ; Biavapa full-moun. 

N.B. — Pbalgupa sukla 1 In 989-^8 
BC. marked Eetzanu year 107 
expired (1096 less 989). 


948-47 B.O ; Tuesday, 7 April, 
948 B.O. ; ‘84 ; ‘97. 

N.B.— Phalgupa 4iik)a 1 in 949-48 
B.C. marked Betssnall^ oiirreot or 
Betzana 147 expired. 


949-48 B.O. ; Phalg. su. 2=Mon- 
day, Jan. 26 *64, 948 B.O. 

N.B. — This was the Phalgupa be- 
fore Buddha's death and marked new 
era, year 0 Pbalguna 6ak)a 1 in 
948-47 B.C. marked year I expired 
of new religious era. 


1060 -49 B.O. I Philgupa (preoed- 
ed by ad/itkamonthl. in, 1 was Bat. 
Feb. 1. 1019. B.O. Tithi ended at ‘21. 

Bf.B. — Abolition of last year of 
Kausda B>a. Bat. was prob. Adi 
Ohandrodaya. 

1049-48 R.C. ) Ohaitra iukla l=s 
Sunday, 1 Mar. 1049 B.O. ; ‘71. 

N.B.— -Moniay waa prob, Adi 
Ohandrodaya. 

2, Eetsana Era, year 0 marked br 
Phftlguua ittkia I in 1049-48 B.C. 


980-79 B.C. ; Friday, April 1, 980 
B.O. ; *96 ; f. d. n, *46. 

N.B. — 1. Nak. ** Vie&kba ” was our- 
rent on Friday and ended on Bat. at 
•46. 

2. Phalg. fiukja I in 981-80 B.O. 
marked Eetzana 68 expired (1049 
less 981). 

952-61 B.O., Sunday, 19 June, 
962 B.O. , -88 ; ‘80. 

N.B. 1. This was AshEdha full- 
moon (preceded by adhika month). , 

2. Phalg. tukla 1 in 963-52 B.C. 
marked Eetsana 96 expired (1049 
less 96 v4) and 97 current. 


946-44 B.O. ; Wed. 4 April 946 
B.O. ; 61 j -91. 

N.B. — Phalguua 4nkla 1 in 943-45 
B.C. maiked Kcttana year 108 ex- 
pired (1049 less 946). 


941-40 B.O. ; Sunday, July ?7*06, 
941 B.C. ; fuU-moin of Bravana (pre- 
ceded by adbtka month*) 

N.B.-“-Phaigupa 4ukla 1 in 942-41 
B.O. marked Eetzana, 107 expired 
(1049 less 942). 


901 -00 B.O. ; Wed. Mar. 29; 901 
B.O. ; ‘21 ; *99. 

N.B.— 1. Nak. “ visakha” com- 
menoed at *04 on Wed and was not 
current on Tuesdny. 

2 Phaig. su. I in 902-01 B.O. 
marked Eetx. 148 ounreot and 147 
expired. 

902 -01 B.O. Phalg iu. 1 was Bun- 
day, Jany. 16. 901 B 0. ; *84 ; the 
same day was Adi Ohaudrddaya. 

N.B. "'This was the Phftlgnua be- 
fore Buddha’s death and marked 
rear 0 of the new religious Era. 
PhElg. 4ul4» I in 901-00 B.C. marked 
year 1 expired of new religious era. 
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it deducMefrom the week-day dates cited in Bishop Bigandet’e Life of Oaudama. 


6iippo«ed oentml date 846 B.O. 


816->15 B.O. t PkAtgu^A i^ukla 1 was 
Ifonday, 80 Jany. 015 B 0. ; 71. 

H.!.--!. Bat. wa« not Pb&lgtina 
4iilsla 1 or 2. 

8. Abolition of old Kanxda ISra. 

010-16 B.O. i Ohaitia 4u. l=W©d. 
ITeb. 19‘ 10,916 B.C. 

11 B.- '•Snnday waa not Adi Oban* 
.4rodaya, 

8. EetBana year 0 marked by 
Ph&lgnna Attkla 1 in B.O. 918-14. 


846-45 B.O. j Tnoaday, April 20 j 
•846 B.O. j 89. '21. 

N B. — 1 Solar and lunar year began 
•at pruotically the name moment. 
The Tuesday waa 14 Riahabhai u 
14 ended on Tuesday at 08 

(2) Philgana 6n 1 in 847-46 B.O 
.marked Betcana 68 (915 leaa 847). 

818-17 B 0 ; Wed, 9 June, 818 
«.0. ; -48 ; f. d n. *28. 

H JI waa AahucJhafuU moon 

ibnt neither tithi nor nak. fell on 
Bunday. 

2. Pbalg. 6a. 1 in 819*18 B.C, 
marked Ketzana 90 oipired (916 lees 
S19) and 97 current. 


Snppoeed central date 688 B.O. 


637-86 B.O. ; Philguna iukh 2 
ended on Sat. Jan 36 *00 636 B.O. 

N B.— Abolition of old Kunada 
Era 


637-36 B.O. I Ohaitra 6ukia 1 
ended on Sunday keb. 24 *67, 
636 B.O. 

N.B.-^-Eetiana Bra, year 0 be ^aii 
B.C. on Pbaiguna iu 1 in 686'85. 


667-66 B.C.} Thunday, March 26, 
667 B.C.} *36} Nak. ended on Bat. 
at 17 

N.E. — 1 Friday was not Vaitakha 
su 16. 

2 Phal/una An 1 in 668-67 B 0 
marked Eetsana year 68 expired 
(686 lo-e 668). 

689-88. B 0. Sravapa foil moon 
ended on Monday, 18t.h July 689 
B.O at -44 and Nak. '* Uttara 
Ashadha ** had ended at *68 on 
Sunday. Aahadba full moon waa 
Sat. .Tun 13 ‘97 Nak. “Uttaia 
Ashidha in that month was 
Monday, June I'i *28. 

NB-‘Pha!guua An. 1 in 640-89 
B.C marked Ketearia year 96 expired 
(686 less 640). 


811-10 BC. } Bat. 25 Mar.} 811 
a.O.}19;f. d. n. -82. 

fiB. — Week day was not, Wednes- 
day. 

' 2. Phaig. Aa. I in 812-11 BO 
marked Eetsana 103 expired (916 
less 812) 

807,-06 B.C., Wed 7 July 807 
B 0. 17 , 

N.B. — Br&rana full moon, but 
week -day was not Sat. 

2. Phaig. su 1 in 808-07 B C. 
Betiana marked 107 expired (916 
leas 808). 


682-81 B.C. { IkiSDdav, 29 March 
582 B.O. } te } f. d. n. 77. 

N.B.— Phaigupa Au. 1 in 638-82 
B.O marked Eetsana l08 expired, 
(636 less 588). 


628-27 B.C. ; Saturday 11 July, 
628 B.O. . 68. 

N.B.— Phaiguija All. 1 in 629-2S 
B.C marked Eetsana 107 expired 
(686 less 629). 


767-66 B.C. } Sund. 17 Ap. 767 
B.O. I 14 -Nak, ** Visakha ** ended ou 
Bat lit *74. 

H.B.— Phaig. An. 1 in 768-67 B 0 
marked Eetiiana 148 current and 3 47 
4 stpired (916 less 768). 


4 iE)K.g 7 B.C j WednettdQy, April 
21. *97; 29, 12th day of Rishabha 
(Solar month). 

Note 1. Tuesday was not Vais. 
Au. 15. 

2. Phaig. Ao. 1 in 48'T-88 B.O. 
marked Eetsana 147 expired, 148 
current (686 leas 489). 


708-67 B.O. } Phaig. (preceded by j 
.odAika month), sukU 1 was Wed 2 | 
Febi -90. 

M.B,— Phaig. An. 1 in 768-67 B.O. 
marked year 0 of new religious era 
Md Phaig. itt. 1 in 707-66 B.C. 
marked year 1 expired of new era. 


489-88 B.O Phalgupa Aukia 1 
(preceded by adkika month) ended 
on Monday Feb. 8, 488 B.C. at 72. 

NoTi.--Phaigcna Au 1 in 409 
B 0. marked year 0 of new religions 
era. Year 1 exoired was marked by 
Phaig. Au. 1 in 488-87 B.O 


Correct central date 478 R.C. 


627-26 B.O. I PhaVnpa Au. 1, 
(preceded by adhika month) endsii 
on Sat. Feb. 4. 626 n.c. at *89. 
N.E.— Abolition of Kausda Era. 


626-26 B.O. New moon st the 
b«*gitining of Ohaitra month was 
Sat. March 4 '99 626 B.O Aukla 1 
ended on M<>nduy, March H at *06 
and this was first ChandrOdaya. 
Aiik}% 1 was current throughout 
Sunday. 

N.E.— Philguca Au. 1 in 626- 26 B.C. 
marks Eetsana year 0 (abt. 25 Jany. 
626 B.C.). 

667-50 B.O. ; Friday, 4 Ap. 657 
B.C.} 69 { f. d. n *31. 

N.B— Phalgupa An. 1 in 668 57 
B.O. marks Ketsar.ayoar 68 expired 
(626 leas 668). 


629-28 B C. ; Nija Ashadha full 
Moon and Nakshatra Ottara 
Ashadha '* ended ut *59 and 62 
respectively of Sunday 22 June, 
629 B.C. 

N.S. — Phklguua Au. 1 in 680-29 
B.C. marks Eetsana 96 expired (626 
lost 630) and 97 cjurrent. 


622*521 B.O.; Wednesday , 8 April 
522 B.C. i *86 j *74. 

N.l — Phklifunfi Au. 1 in 523-22 
B.C. marks Eetsunu 108 eipirsd. 
(626 lest 528). 


518-17 B.O. } full moon tithi of 
^ruvapa commenced on Sat. 20 
July, 618 B.O. at *61 and ended on 
Sund. 21 July at *61 of dny. 
Saturday, at sunriHe of which 
Suddhodana died, was loosely called 
full Aioon, although this description 
was properly applicable to night 
between Sunday and Monday. 

N.B.~ Phaig Au 1 in 519- 18 
B.O. marks Eetsana 107 expired 
(626 lest 619). 

478- 77 B.O.} “ViAakha” nak- 
shatra commenced at *87 on Tues- 
day, 1 Ap. 478 B.O. and ended at 
‘89 on Wed. ; Aukla 16 wus current 
all Tuesday and ended on Wednes- 
day about sunrise. 

fi.l. - Phalguija A I. 1 in 479 78 
B.O. marks Eetsana 147 expired, 
1 48 current. 

479- 78 B.O. Phaiguna Aokia 

2:3=£Monday Jany. 20 *98 , 478 

B.C. Pb5igaaa Aukja 1 ended on 
Hunday 19 Jany. 478 B.C. at *89 
of tbe cii^. 

H.B. — Phalgnca Au. 1 in 479-78 
B.O. marks yearO of new religious 
rra. Year 1 expired is therefore 
marked by Philgupa Au. 1 in 478-77 
B.O. ^Eetsana 148 expired (626 
less 478). 
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regM*d8 48:iB.O., I must say, with, refereace to Bigaadet’s week-day^s, that amord' 
improbable year would be difficult to find, since in that year Vai6&kha p{iraim& 
ended on Saturday March 28*90, while Nak. Vi4g,kha ” commenced on Sunday, 
March 29 02 and came to end on Sunday, March 29*98 : in other words, pAmimfi 
and “ Vai^akha ” Nak., did not concur in Vaitakha month of tliatyear for even one 
second of time. The year, 484 B.O. is a more probable year, because both Vait&kha 
Su. 16 and “ Vai^akha” Nak. ended in that year on a Tuesday. 

An additional reason for selecting (2) 901 B.C., was that if any year was likely 
to yield week-days identical with those yielded by 478B.C., it was 901 B.C., on 
account of a well-known cycle in Indian Chronology by which week-days, tithia 
and nakshatras generally repeat themselves on the same days of the Indian 
sidereal year once in 423 years. The year 901 B.C. does yield week-days closely 
similar to those yielded by 478 B.C., except that it fails at the most important point 
and brings out the week-day of Buddha’s death as Wednesday instead of Tuesday, 

It will be soen that the only year for Buddha' h death which bringH out all the 
weeh-daye CAirrectly in 478 B.C. The number of tests could be multiplied, but we 
may be fairly certain that the result would always go to confirm 478 B C, 

This being so, it becomes an important question when these week-days were' 
first recorded. Evidently, not during Buddha’s life time or shortly after his 
death, because the week-day, as a detail used for ordinary citation was not known 
in Europe till the 3rd century A.D. and probably was not known in India till least 
the 6th century A.D. : indeed, week-day citations are not commonly met with in India 
till the 8th century A.D. — [See on the whokf subject of the Indian week-day, Dr. 
Fleet’s valuable article iu Uct. issue of J.R.A.S. for 1912 pp. 1039-1052]. 

The Burmese chronicle, translated by Bishop Bigaodet, is called MaUa-Uvkara 
wouttoo and was composed about A.D. 1773, but Prof. Rhys Davids testifies to the 
substantial, even verbal, identity of that chronicle with the Jataka commentary 
current in Ceylon in 5th century A.D (Prof. Rhys Davids, cited by Mr. Harpy C. 
Norman in J. R. A. 190S p. 16). We may, therefore, assume that the week- 
days in Bigaudet’s Life of Gaudama wei'e calculated ’ retrospectively by some one 
between the 5th and the 8th century A.D. : but even so, we are led to infer that the 
true date of Buddlia’s death, though forgotten, as Dr. Fleet has shown, by 1200 
A.D. in Ceylon, had been preserved in the traditions of Buddhists for at least a 
thousand years after the death of Buddha. 

There are certain points worthy of note in the calendar system disclosed by 
an investigation of these week-days : — 

(1) In this calendar there runs throughout an implied distinction between the 
commencement of an era, and the commencement of a year. The commencement 
of eras was shifted from time to time, it wa^ ^nkla i of Ohaitra of a particular yoar 
under the Eetzana Era, and under the New Religions Bra, it was associated with the 
date of Buddha’s death ; but what is clear is, that the commencement of the year waa 
always the same, i.e., 4ukla 1 of Tabaong or Phalguna. As an analogous case, 
we may cite the era of the reformed English calendar which began on 14 Sep. A. D, 
1752, though the commencement of the year wae always the same as before, the 
1st of January. 

(2) Secondly, it is apparent, except in the case of the last date on the 
chart, that the commencement of the lunar month under this anci‘»»jt calendar, 
was 4akla 1 or pratipada, as in the present day Indian calendar, and not the 
first heliacal rising of the moon, as in the Jewish and the Muhammadan calendar. 

At ih« time when this «»«riiole was fim nmfcnbu ted to th«» /ltd AnHpt,ar\/ (1914), there waa jutt a piHai* 
bility (thoQKhit Meemed higiily itiiprobahle). th^t the tinthor of Malta^linkarawouUoo might have htmaelf oatonlated tba 
weekdays tn a^oordaiio^* with the moder^i Burmeae Oalendar, which haa been in kbu in Burma stnee 1798 In 

Tnfi Anti Vol xxxix (1910), Sir Alfred Irwin has given the elementa of the Burmese calendar from A»D. 698 to A. D. 
1762, but adda ; “ .t is not certain what ralendara were aotnally ob.'iorved in Burma bafore the /ear 1100 Bnmesa 
Rra. 1798.” After a good deal of study of the relevant doouments it has been fonnd impossible to Terlff 

whether, aooordiiiK to the nnidern Bnrmoae calendar, the week-days in Bigandet oonld he JoTated anywhete elW 
than »» the years shown in the last oolnmn of my chart* Bifpindet is oertainly in error in supposing, in footnote to 
p. 18^?eL Ilf and nlse where, that th *y enn be located with referenoa to 64i3 B.O. as the central date* 

FfoOi the Introduction to Pari 11 of Voh 1 of the Rpt emeris, it will be aeon that. Burmese dales before 1798 A.Bv 
were in all probability calculated sceording to the Sorya Siddhinta. tCnamplos are given at the endi of Section ii of 
Part II of Vol, I. 
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In the excited case I suspect, as obserred in paragraph (6) of this note, a wrong 
reading in Bigandet's English Translation (Vol. II, p. 113) of Monday for Sunday. 
On the other hand, the phrase adi chandrodaya dine quoted by Dr. Ifleet from 
IXpavoMsa {J. B. A. 8. 1909), seems to refer, not necessarily to ^^ukia 1, as 
assumed by him, but to the first day when the crescent was actuedly visible, and 
in 242 B.C., as shown below, this Was actually 5ak}a 2. The ordinary rale 
(p. 70 of the Text) is, that if 6ukla 1, ends before 42 of a day, (25 ghatikfts after 
sunrise) the crescent will rise the same evening and that if ^ukla 1 ends later 
than *58 of a day, (85 ghatikas alter sunrise), the crescent will only appear 
next day. Between these limits, the day of the first appearance of the crescent 
is a matter of calculation. 

Among other indications going to show that the*‘ first of the moon ” or ” the 
first of the waxing moon ” in Bishop Bigandet’s translation is meant for 6akla 1 
is the following, which is also otherwise interesting. We are told at p. 107 of 
Vol. I that for 49 days from the attainment of perfect Buddhaship, i.e., from 
Vaifiakha purnima, Buddha did not taste food, and that on the 50th day which 
was the 6th of the moon of Watso he was hungry. [Bigandet's translation in 
this place “5th after the full moon of lVai.‘<o” is an obvious mistake, since (1) 49 
days from VaiSakha pQrnima can only take us to sukla 5 (29| + 14^ + 5 =49) 
in Watso or Ashadhn, and (2) we know from p. 1 1 8 of Vol. I that some days 
after the conclusion of the 49 days fast, Buddha ju’oached a sermon at exact full 
moon and ea;act sunset ; this we may identify as Ashadha piirnima or Watso full 
moon—which tithi, in 522 B.O., ended on 6 June at '40 of the day or a little while 
before sunset.] /I’he 50th day from Vaifiakha purnima in 522 B.C. was Wednes- 
day, 27 May = Ashadha (or Watso) ^ukja 5, which tithi ended at *78 of the day. 
In this case, Sukla 1 was first moon rise, but as 4akla 1 ended on May 24'18, the 
5th tithi, if it had been counted from first moon rise, would have been 'J'hursday, 
May 28, the hist day, not Wednesday the hOth day counted from Vai^ftkha 
purnima. It is clear, therefore, that tithis in the text translated by Bigandet 
were calculated, as now, from new moon and not from the first moon-rise. 

(2) On the relative merits of 483 B.C. and 478 B.C. as years of Buddha’s 
death. Dr. Fleet remarked, at p. 22 of J. B, A, 6. 1909 ; “ For the latter occur- 
rence ” (the anointment of Devanaihpiya 'I'issa), “ the mention of the Ashadha 
nakshatra indicates 247 B.C. or 242 B.C. The choice thus lies between 247+236 
B.C. = 488 and 242+236 B.C. = 478 B.C. The earlier year is preferentially 
supported by a consideration of the circumstances which paved the way to the 
acqdisition of sovereignty by Chandragupta.” 

It will be seen from the author’s “Kye-table” that iS'aksbatra Purva 
Ashadha can coincide with Marga6ira 6ukla 1 or ^ukla 2 (on either of which days 
Devanampiya Tissa was anointed) only in a year in which some month previous to 
Marga^ira was adhilra. This was the case with the years 247 B.C. and 242 B.C., 
and Dr. Fleet is, therefore, perfectly right in observing that the choice lies 
between these years. 'I’here is, however, this noteworthy difference between 
these two years. In 242 B.C., the year of anointment of Devanampiya Tissa, 
oorresponding to 478 B.C. for Buddha’s death, Margai^Ira i^uk]a 2 ended on 
November 14, at 51 1 ghatikas (in Lanka time), after mean sunrise, and as ^ukla 1 
bad ended at the corresponding part of the previous day, it is clear, from the -rule 
oited above, that Sukla 2, Nov. 14, was adi chandrodaya dina. or first moon-rise in 
the month. Nakshatra Purva Ashadha was current all through Mov. 14 and came 
to end at 2^ ghatikas after mean sunrise next day. The case was very different 
in 247 B.C. Since, in that year, M&rgaSira ^ukla I ended at 9 ghatikas after mean 
sunrise on 6 November, it is evident that, that was adi chandrodaya dina or the 
day when the crescent first appeared. Nakshatra Pfirva Ashadha, however, 
oommenced only at 50^ ghatikas after sunrise on the same day, i.e.» 2 hours after 
midnight and was current for only about 9| ghatikas at the very end of the day. 
Tbe anointment could, of course, have been performed in what we should call the 
sniall hours of the morning of 7 November, 247 B.C. so as to bring the ceremony 
vyithin the influence of Ptirva Ashadha, but generally speaking, such a day w'ould 
not be called a day of Pflrva Asb&dha, whereas 14 Nov. 242 B.C. was strictly a 



476 APPENDIX (iv) — THE TRUE AND EXACT DAY OP BUODHa’s DEATH 

daj when Ffirva JLshiUjiia joined with the adi efiandrddaya dina of Margaiira, S<^ 
far, the caLcnJatien of nelzshatiras appeara to point to 242 B.O. rather than to 247 
B. C. as the year of anointment of Devanaihpiya Tissa ; and oonBequentiallj, ta 
478 B.C rather than to 483 B C., a,s the year of Buddha’s death. Dr. Fleet 
promised to exhibit in a separate article, the process of determining the nakshatraSr 
but to the best of my belief he has not done so yet. The determination is very 
easy by the tables and method of my Indian Ohrtmology. 

(4) One of the reasons which led Dr. Fleet to adopt K&rttika 4nkki 8 rather 
than the traditional Vailakha 4uk)a 15 as the day of Buddha’s death, was that, on 
the latter assumption, it was not possible to place the two anointments of 
Devanaihpiya Tissa 247 B. 0. Margaiira 4ukla. 1, and 246 B 0., Vailakha 4ukla 15, 
as well as the arrival of Mahindo in Ceylon (B.C. 247 Jyaishtha 4ukla 15) within 
the year designated by Dipammaa as “236 years after the death of Buddha,” i.e., 
after 483 B.C., VaiSftkha 4ukla 15. He argued rightly that if each “ Vai4&kha 
4ukla 15” was the commwcement of a now year, the arrival of Mahindo at any 
rate must belong to a year later than 286 expired of the Buddha era, which would 
be complete on Vai4akha 4ukja 15, 24 7 B.C. Now, if as 1 have shown above, the 
ancient Buddhist year always took its departure from 4ukla 1 of Phalguna, then it 
follows (a) that year 236. expired of the religious era would be marked by 
Phalguna 4uk]a I in (479 B.C. le»a 236==) 243 B C , and (b) that the second and 
third events, referred to above would both fall within the space designated by a 
single year, 236 expired, (running from 243 B.C. Phalguna ^nkla 1 to 242 B.O. 
Mieha AmavasyS). Such being the case, the necessity for adopting Karttika 
6ukla H as the day of Buddha’s death, in great measure, ceases. Dr. Fleet seema 
to think that both the anointments of Devanaibpiya-Tissa should be placed within 
the 237th year current after the death of Buddha. 1 do not know if the text of 
Dipammsa requires this construction. The text, as quoted by him (J.R.A.S. 
1909, p. 11) makes two statements, (I) that Devanaihpiya- Tissa was ajaointed 236- 
years after the death of Buddha; (2) that he was twice anointed. It may be that 
the first anointment was in the 236th year current, towards its close, and the^ 
second in the 237th year current. 

(5) It follows from an examination of these week-day dates that Buddha’s 
age at the time of his death was 79 complete years, not 80 yeirs, and that 
supposing he was born in the year 68 of the Eetzana Era, he could be said to 
have died in the year 148 of that era only in the sense that the year 148 waar 
rarltamdna or current. See, however, division (8) below of this note. 

(6) Bishop Bigandet remarks in a footnote on p. 133 of Vol. II that the 
Kauzda Era was abolished on a certain Saturday which was the new moon of 
Tabaong (March) and that the Eetzana Era commenced next day Sunday the first- 
after the same new moon. This of course is not correct, since the old era was 
abolished with effect from Phalguna (Tabaong) 4uk|a 1 (See Vol. I, page 13\ while 
the new era was brought into force with effect from 4ukla 1 of the next month 
Chaitra (=Taga). 

Ou the other hand, while referring to the commenoemenfe of the New 
Religious Era (the era of Nirvana), Bigandet has mode a mistake ju.st the conveiw 
of the above. He says ^footnote on the same page 133 of Vol. II) ; “ In the year 
148, the first day of the month of Tagoo (April), which fell on a Sunday, was 
fixed as the beginning of the new computation, emphatically called the era of 
religion, 548 B.C. ” We need not concern ourselves with 543 B.C. (Asa matter of 
fact, the first of the new moon of Chaitra or Tagoo in 548 B.C. was, Wednesday,, 
not Sunday.) But it will be seen from a comparison of this passage with those at 
page 13 of Vol. I and page 1 13 of Vol. If, (1) that where Bigandet affirms Ph§lgu:^ 
8u. 1 to have been the beginning of the Kauzda Era, he should have said this of' 
Chaitra su. 1 ; and (2) that where he affirms Chaitra so. 1 to have been the. 
beginning of the New Reli&>ioos Era, he should have said this of Fh&lgnna su. 1. 
So far, there may have been, on his part, a mere mistake of transposition of 
months, but in saying (in footnote to page 133, Vol. II,) that Nu-nday was the 
beginning of the new religious era (Era of Buddha’s death), he is backed by the 
oalculatious exhibited in my chart against the 8th date ; and contradicted by bia 
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omi statement in thetdxfc (page 113 of Vol. II), that the New Religious Era began 
on Monday, Should my conjecture that Sunday was the proper week-day in 
this case prove justified by a reference to the Burmese maousoript used by 
Bigandet or to any other original text, then it will follow that “ first of the waxing 
moon *’ throughout the chronicle translated by Bigandet means “ i§iik/a pratipada,'* 
and not the first heliacal rising of the moon. 

(7) In one or two instances, details of dates, not explicitly aflBrmi^d by 
Bigandet, have had to be supplied from other circumstances stated by him. Thus, 
as regards the birth of Buddha, wo are told, in the first place (Vol. I, page 2H), 
that he entered the womb of his mother Maya at a full moon under the constella- 
tion " Oottarathan ” (= “ Uttara Ashadha ”). Reference to the Eye-Tablo 
appended to ray Indiari Chronology will show that this must liave been the 
Full Moon of Sravana. As Buddha was born 9 months later under the constella- 
tion “ Witlnika ” (“ Visakha ”), (Vol. 11, page 71 ), the birth, as may be seen from 
the same table, must have taken })lace at the Vai^&kha full moon, not b days after 
the same full moon (as stated erroneously in the footnote to page 47, Vol. 1), 
when Nakshatra “ Vai&ikha ” would be an impossibility. 

Similarly, when we arc told (Vol. I, pages 62 — 64) that Buddha, preparatory 
to embracing the life of an ascetic, left Kapilavastu at the full moon of “ July ” 
under the constellation “ Oottarathan,” we may infer that it was the full moon of 
Ashadha month, because elsewhere Bigandet has rendered the Burmese “ IVatso 
(= Ashadha month) by “July “ (see, for instance, Vol. I, page 200). July is no 
doubt the -English equivalent of Ashaqa at tho prcitenj time", but it was not so in 
Buddha’s time when the equivalent of Watso or Ashada was May-.Iuno. 'I’he 
reader has to be reminded that English months, in 477 B.C meant, in comparison 
with Indian months, a time of tlie sidereal year more than one month in advance 
of what they now mean. This result is due (1) to the forward movomeiit of the 
Indian sidereal, as compared with the European tropical, year, and (2) to the 
dropfung of 10 days in the Gregorian Calendar. In support of my statement that 
the departure from Kapilavastu took place on a Sunday, I may refer to Vol. II, 
page 72, where the next day when he entered into solitude is given as Monday. 

Lastly, the year when Buddha left his home to lead a hermit’s life is given 
as “ Eetzana 97 ’’ in Vol. 1, page 62, and as “ Betzaua 96 ” in Vol. 1 1, page 72, This 
is not a discrepancy, because we may understand the former to Ih» an expired, the 
latter a current, year Similarly, the Eetzana year of Buddha’s death, 148, ha.s, I 
believe, to be understood only as a current y'ear, equivalent of expired year 147. 

, (8) T have reserved for the last place the discussion of the important 

question, whether, admitting the correctness of the dates shown for Buddha’s life, 
in the last column of the chart, the date of his death may not be 477 B.G., as con- 
jectured, first by Cunningham, and more recently by Prof. Charpentier of Upsala 
in the July 1914 issue of Indian Antiqnary. I am bound to say that two 
sets of considerations are in favour of 477 B.C : in the first place, this date would 
make him fully 80 years old when he died, which indeed is the commonly received 
age, attained by Buddha when he passed into Nirvana ; and in the second plaoe» 
although the week day of Vai6akha §u. 15 and Kak. “ Vi6akha ’’ in 477 B.C. was 
Monday (April 19 ; "90 ; ’44), yet the next day was Tuesday, and as he is said to 
have died “ on Tuesday, a little before day break *’, this may mean, though not 
strictly, “ a bttle before the daybreak of Tuesday that is, in the early morning 
hours of what we should call Tuesday (in the Indian CalePdar, in the last hour or 
two of Monday). 

The real difficulty, however, about 477 B.C. is in harmonizing with thi.s date 
the statement that the new religious era began on the I st of the waxing moon of 
Tabaong (Phalguna) “ in the year of Buddha’s death,’’ the week-day being either 
Sunday, as stated inBigandet’s note on page 133 of Vol II, or Monday, as stited 
,at page 113 of Vol. II of his text. The following are all the relevant Phalguuas : — 

Phalguna 6ukla 1 of 479 — 78 B.C. fell on Sunday, 19 Jan.478, B.C. ending 

at ’88 of day, 

„ „ „ . 478 — 77 „ fell on a Friday. 

„ „ 477 — 76 „ „ ,, Wednesday. 

„ „ „ 476 — 75 „ „ „ Sunday (ending at ’78 of day). 
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We cannot possibly adopt the Philguna Su. 1 of either 478-77 B.O. or 477-76 
B.C. as the commencement of New Religions Era, because in neither case was the 
week-day Sunday or Monday. We are driven, therefore, to conolnde that the 12 
months beginning with Phalguna of 479-78 B.C. (19 January 478 B.C. were the 12 
months constituting “ the year on which Buddha died,” i.e., that he died on 
Vai^akha 6u. 15 of 478 B.C., not on Vaifiakha 6u. 15 of 477 B.C. 

(9) The Eetzana Era is no doubt, as observed by Dr. Fleet in J. B. A, 8. 
1912, page 239, “ a late invention but it is, nevertheless, a true invention, 

(a) because the dates expressed in that era are, astrommicalhj, true dates ; 

and 

(b) because they include, by implication, one historically true date, the 

year, 478 B.C. of the death of Buddha. 

The week-days, coupled with tithis and nakshatras, direct our attention, with 
almost absolute certainty, to one and only one series of years which, thanks to 
them, can be verified and identified with as much confidence as if they had been 
recorded in 478 B.C. Knowing, then, from other sources, the historic^, probability 
of the central year, 478 B.O. (that it is approximate, according to Dr. Fleet, 
within 5 years, does not detract much from its historical value), we need not be 
disturbed by the reflection that this and other surrounding dates must have been 
laboriously calculated, and for the first time fitted out with the full dress of mro;, 
fo7/a’and nahshatra, by some astronomer in the 5th, 6th, 7th ora later century A.D. 
The later the century, the more genuinely do the historian, the chronologist and 
the critic become interested in the discovery that , for a thousand years, if not 
more, after Buddha’s death, the true year of its occurrence was, notwithstanding 
many contradictory traditions, faithfully preserved somewhere in Buddhistic 
aacred lore. 
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APPENDIX (v). 

ASTRONOMICAL REFERENCES IN THE MAHABHARATA. 

(Originally delivered as a lecture under the auspices of the Madras Literary Society.) 

(1) Bhtshma Parva, Chapter 2, verse 28. 

alakab^ prabhaya hinam paurnamasimcha kartikim 
Chandro bhQdognivarnasoha padtaavariie nabhastale. 

Even in the night of the Kartika fall moon, the iboon, having lost all its. 
splendour, became invisible (or looked like fire), the sky looking like lotus. 

(2) Bhtshma Parva, Cha2)ter 2, versa 32. 

rohinina pidayannealia sthito rajaTv sanai^charah 
vyavrittain lakshma somasya bhavishyati mahadbhayam. 

O 1 King, the planet ^ani oppresses Rohini. The sign of the deer in the moon 
has shifted from its position. A groat evil is foreboded by all this. 

(8) Bhtshma Parva, Ohajtter 3, verse 12 

^veto grahastatha chitram saruatikramya tishthati 
abhavam hi vi^eahena kurunam tatra pa^yati. 

Ketu, the white planet, stops on passing beyond the constellation ChitrS. 
All this forebodes total destruction of the Kurus. 

(4) Bhtshma Parva, Chapter 3, verse 13. 

dhumaketuh raahaghorah j)a8hyam chSkraraya tishthati 
senayora^ivam ghoram k.irishyati raahagrahah. 

A fearful comet is rising and is distressing Jhishya; this great planet will 
cause great havoc to both armies. 

(5) Bhtshma Parva, Chapter 3, verses 14 to 16. 

maghasvangarako vakrah 6ravanecha brihaspatih 
bhagam nakshatrainakramya Bfiryaputroua pidyate. 

6ukrah proshthapado pflrve samaruhya virochate 
uttare tu parikramya sahitah samudikshyate 
Sveto grahah prajvalitah sadhuma iva pavakah 
endram tejasvi uakshatram jyeshtham akratnya tishthati. 

Mars is retrograde in Magha and Brihaspati in Sravana. 'I’he sun’s offspring 
^ani advances towards Bhaga and afflicts it. The planet ^ukra rises towards 
Piirva Bhadra, shining brilliantly and looking towards Uttara Bhadra (Dutt’s 
translation). Ketu, blazing like smoky fire, stops and afflicts the effulgent 
constellation of Indra. 

(6) Bhtshma Parva, Chapter 3, verse 17. 

dhruvah prajvalito ghoramapasavyam pravartate 
rohinim pidayantan tavubhau cha Safiibhaskarau 
ohitra svatyantare ohaiva dhishthatah parushagrahah. 

The constellation Dhruva, fearfully blazing, advances towards the right. 
Both the sun and the moon distress Rohini. A terrible planet CRahu?) has taken 
up its position between Chitra and Sv&ti. 

(7) Bhtshma Parva, Chapter -3, verse 1 d. 

vakranuvakram kritvfi cha Sravauam pavakaprabhah 
brahmarSiim samavritya lohi tango vyavasthitah. 

The red bodied planet, effulgent like fire, passing in a round and round way, 
stops encircling SrSvana overridden by Brihaspati. 

(8) Bhtshma Parva, Chapter 3, verse 27. 

samvatsarasthayinau cha grahau prajvalitfivubhau 
(vi4akhSy&h samipasthau) brihaspatiianaischarau. 

Those two burning planets, Brihaspati and Sani, have become fixed for a 
year. 


102.A 
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(9) li/mhniu Parvd, Chapter 3, verne 29. 

krittikarn pidayansfciksluiaih nukahatram prithivipate 
(ibhikshnavata vayante dhttioaketumavasthitah. 

O King, Rabu of terrible deeds affiicts Krittikii. Rough winds, foreboding 
terrible danger, are oontinnally blowing. 

(10) Bhtshmn Parva^ Chapter 3, verse 32. 

chatnrdaSlm panchadftfiim bhtitaptirvam cha shoda^im 
imamtn nabhiianami amav&syam trayoda^Im. 

A lunar fortnight has hitherto oonsisted of fourteen days or fifteen days or 
sixteen days. But ou the 13th day and in the course of the same mouth two 
eclipses have taken place. 

(11) Bhishtna Parva, Chapter 3, verse 33. 

chandrasiiryavubhao grastavekahno hi trayodailm 
aparvani grahEvetau praja samkshayayishyatah. 

(12) Pdijaija Parra, Chapter 142, verse 18. 

saptamaccapi divasat amavasya blmvishyati 
sangramo yujyatam tasyam tarnahuh .sakradevatam. 

In 7 days there will be full moon and on that day let us engage in fight, for 
this is the day favourite to Sakra. 

(13) Udyogn Parva, Chapter 143, verse 8. 

prajapatyain hi naksliatram grahastikshno mahadyutih 
fianai^charah pidayati pidayan pranino adhika. 

That active planet of great; effulgence, ^ani, troubles the star Prajapatya, 
indicating greater trouble to living creatures. 

(14) kritvachangarako vakram jyeshthayam rnadhusMana 
anuradham prarthayate maitram samgamayanniva. 

The planet Angaraka travels retrograde to the constellation Jyeshtha, O ! slayer 
of Madhu, and iroes towards Anuradha as if seeking its friendship. 

(15) nunam tuahadbhayam krishna kiirunam samupasthitam 
viseshena hi varshneya chitram pidayate grahah. 

Surely, 01 Krishna, a great cahtmity for the Kurus is at hand, especially as 
the planets go against Chitra. 

(10) soraasya lakshma vyavrittam rahurarkamupaiticha 
divaScholkah patantyetah sanirghatah sakampanah. 

Rahu comes to the sun which has covered the path of the moon and from the 
heavens fall down meteors with loud noise and making the earth shako. 

« « « « « 

The foregoing passages of the M ihiibVirata contain the principal astronomical 
references to b.^ found in that epic, but for the reasons stated in paragraph 246, 
page 100 of the text, it was not possible to deal with them methodically along 
with Rama’s horoscope. The pof)alar impression concerning these references is 
that the observations in question were made at the time of (jccurrenoe of the 
events described in the IVIahabharata, while the pious hope of even the well- 
informed portion of readers and hearers of the Mahabbarata is that it may be 
possible, by means of these references, to determine the date of those events, or at 
least of the composition of the poem. The remarks made in paragraph 246, page 
100 of the text, will have prepared the reader for the conclusion that there is 
absolutely no scientific or historic warrant for either the popular impression or the 
pious hope. The astronomiciil details given in the Mahabharata differ in one 
important respect from tbo.se in the Ramayaua. Rama’s horoscope, even though 
the framer thereof may not have had in view any particular year, month, or date, 
can be located iu time, if we regard it, as we did in section iii of Chapter V of the 
text,>Ti3 the subject of a purely astronomical problem ; whereas the Mah&bharata 
references cannot possibly yield a date, because (1) they are mutually repugnant, 
as has been stated already at page 106 of the text, (2) they are the evident result 
of interpolation by subsequent writers, and (3) they seem to have been interpolated 
at different times and in different centuries A.D. 
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2 The general opinion of modern critics regarding the date of composition of 
the Mahabiiarata is that it must have taken four or five centuries for its composi- 
tion, viz., from about 300 B.C. to about A.D. 200 and, that the main part of the 
■work may be held to have been composed during this period. But the MahS- 
bharata, apart from its being a national epic like the Iliad, has also been used by 
successive generations since the inception of its composition, as a repository, or 
rather an encyclopaedia, of all kinds of knowledge, legal, philosophical and 
religious. At the same time, the poem suffered the usual fate of literary works 
oonceived and executed in ancient times, in that it has been altered or amplified 
in minor details by scribes, scholiasts and editors. The astronomical references, 
consisting as they do of a line or two each, belong to the minor class of interpola- 
tions. An estimate of the epoch when some of these interpolations became possible 
is all that can be attempted. In particular, the omen connected with the 13 
days’ fortnight (see 10th and 1 1th passages quoted above), which was commented 
on in paragraph 29, page 8 of the text, could not have been conceived earlier than 
the time when the rules for determining the ending moments of titbis, with 
reference to the sun’s and the moon's anomalies and equations, were in full 
operation and this could not have been earlier than the 6th century A.D., when 
the writings of Varahamihira were published. The other interpolations about the 
positions of planets may be referred to more or les.s the same epoch. 

3. A porr.inent question in regard to these interpolation s as well as those in 
the Kamayana is, whether the framers of them intended merely to give utterance 
to certain astrological combinations of planets supposed to produce good fortune 
or the reverse, or whether they intended to designate a particular epoch of tune as 
corresponding to the planetary positions. 1'here is no ground for supposing the 
second alternative and we are left with the first as furnishing the sole motive for 
the interpolations. I’he Parlpadal horoscope, which we treated in section (ii) of 
Chapter V of the text as pure chronology, is not in terms astrological and must, 
therefore, be regarded as quite an exceptional passage in ancient Endian literature. 
Of course there is nothing to prevent a chronological interpretation being ))ut upon 
an astrological combination of planets ; but a mere astrologer is af»t to be reckless 
•or ignorant in regard to the astronotnical possibility of the positions stated by him ; 
and if the positions are in fact astronomically impossible, it must be equally impossi- 
ble to put a chronological interpretation upon his statements. A very good 
illustration of this obsei vation is afforded by the ancient commentary on the 
Paripadal horoscope itself, where the coinmentor Parraelalagar treats the references 
as merely an astrological question, ignoring altogether the astronomical possibility 
of the positions assigned by the poet to Venus and Mercury when the sun was 
according to the comentator in Simha, whereas the poet, as shown in extenso in 
section (ii) of Chapter V, evidently intended this horoscope as a piece of chronology 
no less than of astrology. 

4. Some of the Mahabharata references to astronomy a,fford an even better 
illustration of reckless astrological statements made without due regard to astro- 
nomical possibilities. Certain well-known passages quoted above, especially 
No. 5 state that Mars was retrograde iu Magha naksliatra :it or shortly before 
the time of the great b-attle which is supposed by all authoritit« to have 
taken place during the month of Marga^ira. So far as the author is aware, neither 
Mr. Vaidya in his Mahabharata^ A crificism," nor the late Mr. Gopala Ayyar, nor 
any of the other writers on the subject of Mahabharata chronology, have adverted 
to the circumstance that it is not a.stronoraioally possible for the planet Mars to 
retrograde in the Magha nakshatra about the time of Kartika Amavasya or for some 
days later. An examination of Mars’ retrograde positions iu Table V-B will make 
this clear. The impo.ssibility appears, also to be recognized in Indian works of 
astronomy, such as the Tamil Jyotiahanamta Sastram by Mundmj^annai Krishna 
jyoehyat, paragraph Tl, page 9.5. In the same passage of the Mahabharata it is 
stated that at the same time Venus was in Pflrva Bhadrapada. This also is an 
impossible position for Venus when the sun is in Kartika solar month, or Marga- 
6lra lunar month. To get over these difficultieb, Mr. Vaidya supposes that the 
positions of Mars and Venus are to be taken in the sense of vedhas or astrological 
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cross aspects ; bat tbe present writer has very little doubt bat that whoever framed 
these positions of Mars and Venus in the Mahabh&rata thought that they were- 
possible astronomical positions and was ignorant that the reverse was the case. 

6 It remains to notice the capital drawback of these astronomical references 
in the Mahabliarata, viz., that owing to the fact of their having been introduced by 
different writers and at different times, the same planet is supposed to have occu- 
pied a number of diflFerent raSis, for instance, Mara is in one passage going back 
from Jyeshtha towards Anuradha ; in another, as already stated, he is retrograde 
in Magha. Saturn in the first passage is oppressing Rohini and in the second 
passage Purva Phalguni. Jupiter is in one passage near Vi&lkha nakshatra and 
in another in ^ravana nakshatra. The only consistent series of references appears to- 
be that in the sizth and eighth passages (Bhishmaparva H, verses 17 and 27) which 
place Jupiter and Saturn near Vi^ka and an evil planet, poh.sibly Mars, retrograding 
between Svati and Ohitra. The idea seems to be that the three chief planets were 
retrograding at the same time and were, therefore, exercising a very baneful influtuee. 
Mars is not mentioned by name in this passage which only refers to “ an evil planet,” 
but since in each of the astronomical passages m the Mahabhilrata the three principal 
planets Mars, Jupiter and Saturn are referred to, we may presume that in the sixth 
passage which we have selected as being self-consistent, Mars is the planet intend- 
ed by the description “ the evil planet.” If we look for a date when all these three 
planets were retrograding in the positions referred to, we shall probably not find 
any date in MargaSIra mouth, but about the forty-first day of the Indian solar year, 
i.e., about Vai^kha month, we find a certain number of dates, first 3084 B.C. in 
which on or about the fortieth day. Mars, Jupiter and Saturn occupied positions 
corresponding to 179 degrees (Ohitra), 200 degrees ^Vi^akha) and 203 degrees f'Vifia- 
kha) of longitude In 1316 B.O. on the fortieth day of the Indian solar year the 
planets’ positions were 190 degrees (Svati), 215 degrees (Anuradha) and 206 
degrees (Vai^akha). Lastly, in 1079 B.C. their positions were 195 degrees (Svati), 
207 degrees (Vi^akha) and 222 degrees (Anuradha). In all these positions the 
planets wore retrograde. As we have alimdy remarked, there is absolutely no 
reason to suppose that either these or any other dates were actually contemplated 
by those responsible for the interpolation of astronomical references in the 
Mahabharata. 

6 The date first mentioned, 3084 B.C„ miight seem to be a plausible date 
because it is only 18th years distant from the fii-st year of Kaliyuga 3102 B.O. 
But in all probability the Kaliyuga of Mahabharata was not the same as 
the Kaliyuga (18th February 3102 B.O.) which w'as devised by the astronomers 
of Varahamihira’s time in the fifth or sixth century A.D. and which was the 
assumed date when all the planets were in mean longitude 0. We have the 
Stirya siddhauta as an authority for the statement (Siirya siddhanta 1 — 57) that 
" at the end of the golden age (Tretayuga) all the planets by their mean motion, 
excepting, however, their nodes and apsides, are in conjunction in the 0 degree 
of longitude.” What is true of the golden age must be equally true of the begin- 
ning of Kaliyuga, because according to the assumptions of Indian astronomy in 
the various siddhantas, every planet completes an integral number of revolutions 
between the beginning of one yuga and the end of the same. Such was the reason 
why the astronomers of Varahamihira’s time fixed upon the midnight between the 
1 7th and 18th February, 3102 B.C. as the date of 0 Kaliyuga, according to SOrya- 
siddhanta, and .sun rise on iHth February, 3lU2 B.C. as 0 Kaliyuga according to 
the other siddhantas. Of course these astronomers knew that the Mah&bharata 
referred to the Kaliyuga as the beginning of a new order of things. But they 
probably thought that as th(* date of the Mahabharata Kaliyuga was left in vacuo, it 
was open to them to fill it up in any manner they pleased, provided it suited the- 
purposes of astronomical computation. Varahamihira alone in a well-knoiyn 
passage, which- he professes to quote from Garga, appears to have held a definite 
opinion as to the period of Yudhishtira’s reign, but unfortunately the versos in 
wbic^h he states this opinion have been the subject' of numerous and divergent 
interpretations. The apparent moaning is that “ Yudhishtira's reign preceded the 
Saka era by 2,526 years,” that is, that Yudhishtira flourished circa A.D. 78 minus- 
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2,626 years == 2448 B.C. This figure has been Controverted fiy Mr. Gopala Ayyar, 
.as well as by Mr. Vaidya, but there is one consideration in favour of it. Varaha- 
mihira, or rather his authority, says that the Sapta were at that time in 

Magha Nakshatra and no body has attempted to discover what this means. The 
Sapta were supposed tt.* spend 100 years in each nakshatra in succession. 

This is a pure convention, equivalent to a reckoning by centuries, because the 
ancient astronomers knew very well that the Sapta Bishis, i.e., the constellation 
Ursa Major or Great Bear had no motion of the kind. It is exceedingly probable 
that the conventional motion of the Sapta Bishis through the nakshatras was made 
to start like the motions of the planets, with the first nakshtra at the date of 0 
Kaliyuga. That first nakshatra was in all probability Krittika and not A^vinl 
according to the modern usage. The astronomers of VarShamihira’s time knew 
that Krittika was the first nakshatra in vedic times, and in quoting a nakshatra 
for the Saptarshis in the reign of Yudhishiira, they probably * conformed to the 
ancient usage, rather than to their own fixation of A6vini as the first nakshatra. 
If so, Magha would be the eighth nakshatra, beginning from Krittika ; that is, 
the entry of the Xl'ishis into Maglifi nakshatra would mean the beginning of the 
eighth century reckoned from 0 Kaliyuga, i.e., from 3102 B.O. This takes us to 
2402 B.C. , which is not very distant from 2448 B.C., the date recorded in 
Varahamihira’s verse. 

“ asan maghasu uiuuayah sasati prithivim yudhishthire nripatau shad dvika 
■panchadvyutah ^akakalah tasya rajna^ya.” 

7. A perusal of the chapter in the Blilshrna Parva, in which the majority 
of the astronomical references occur, will show that that chapter teems witli 
prodigies and portents, all of an extraordinary character, and is conceived in the 
same spirit as the passages in which the Roman historians Livy, Tacitus and 
Plutarch have recorded similar prodigies as having been the forerunners of great 
©vents in Roman history ; and the astronomical details in the Mahabharata were 
presumably added by subsequent writers with no other motive than to add 
astrological terrors to those already conceived by Vy&sa or whoever first assum- 
ed that pen-name. 

8. It has generally been considered that there were two eclipses before the 
great battle, one at the time of new moon, and the other at the time of full moon. 
Such a succession of eclipses, with no other indication of the probable time, is 
not, however, sufficient for the verification of any date ; because two eclipses, 
one solar and the next lunar, succeeding each other within a fortnight, is quite 
an oVdinary phenomenon. 


• Footnote — Thie view b4M)omefi the m(»ro pr<ibable if Var3.h»m(hira did uctnally quote the reries in ques- 
tion from an ancient ivriter, in whose time the prac.tioe of reckoning the nakshatras from Krittiki, as the first, was 
still in Yog:ue. We find elsewhere such reminiscences by a latir generation of the same tradition regarding the 
priority of Kpittika among the nakshatras In the Tamil ManimekKalai (date probably, seTenth or eighth century 
A.D ), the nakshatra in which Buddha Mtis born, Viftakha, now the 16ih among the 27 nakshatras, is referred to as 

iEssr LBm‘^<S'£its>«uu9ih 

mlnattitainilai mlnattakniriiyii 

i.e,, ** in that nakshatra which is the middle one of the nukshatras ; in other words, the I'amil author of 
Mtmimehhalai, who was probably writing in the seventh century A. D., long after the astronorr era had begun to 
regard ASvtnl as the first nakshatra, alludr's to Buddha’s nakshatra of biHh, Viifikhfi, as the lith nr the middle one 
lomong the nakshatras, wkioh it could only be, if the reckoning started with KrittlkE as the first nakshatra. 
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APPENDIX (vi). 

D4TES OF ALVAES (EEVI8BD). 

The A4vsirs and Acharyas -were Vaishnavite authors, preachers, reformers^ 
singers, and ascetics who worked either individually or in groups at the epoch 
of the general Hindu religious revival from seventh oeijtury A.D. onwards. The 
numerous popular accounts of them which pass under the names of ffvnipparam- 
paras (ord(‘r of succession of I'eligious teachers) tiruihudiadaivti, etc., are full of 
dates with all manner of details of Kalxyuga year, cyclic year, solar month and 
day, vara, tithi and nakshatra, which at first sight promise a rich harvest to the 
chronologist Accordingly the author was at one timci inclined to take these 
dates seriously, and he [jublished the results of his investigation in a pamphlet 
entitled “ Dates of Alvars,” cojiies of which he will be glad to furnish to any 
oue interested in research. Even in that pamphlet he was obliged to recognize 
that the Kaliyuga years furnished in the popular accounts down to, and excluding, 
the date of Kamanuja, were fictitious and more or less imaginary, but it seemed 
to him then that the other details of tithi, vara and nakshatra were caj»able of 
being independently calculated ; and such independent calculation yielded results 
which were apparently in agreement with general critical considerations. 'I'he 
dates and the verification, as set out in the pamphlet, are reproduced in columns 
3 and 4 of the table at tlie end of this paper. 

2. Subsequent reflection and further experience with South Indian dates 
have, however, led the author to a very different conclusion : in fact these Alvar 
dates afford a typical illustration of the Will o’ the Wisp nature of Indian 
chronology when one relies too much on the dates presented in a certain class 
of compositions, and in this category one may include the numerous spurious 
plates examined and exposed by Dr. Fleet and Professor Kielhorn in the pages 
of the Indian Antiquary and the Cholapattayams published by Mr. V. Bangachari 
of Madras in the Journal of thr, Royal Asiatic Society. 

8. The question, when and by whom were these Alvar dates first announced 
to the world, is a most important one, upon the answer to which will mainly 
depend our verdict as to their genuineness. The Divya Suricharita of Garuda- 
v&hanapandita is sairl_t,o be the oldest extant work on the subject, to which the' 
traditional details of Alvar dates have been traced, and the author of that wprk 
professes to have been a contemporarv of Bamanuja (l2th century A.D.). Now, 
if the earliest Alvars arc shown either by a calendrical examination of their dates,, 
or on general critical considerations, to belong to the 7th or the 8th century 
A.U., then we have to enquire carefully and establish when and by whom those 
dates were first rt'rorded and by what means they were handed down to at least 
Ramanuja’s time (12th century A.D.). 

4. Let us consider first what the dates themselves have to tell us, and then 
what the critics tell us about them. It will be instructive to deal first with a 
typical date, say, that of Tiruppanalvar who was an Alv&r originally belonging 
to the caste of piinar. a low caste of singing mendicants. 

5. We are told in the popular account that 'J'iruppfin&Jvfir was born in 
Kaliyuga 342 (“ Kaliynga 120 ” is a variant), i.e., somewhere about 2800 B.O., 
in “ Durmati” year, in Karttigai solar month, on pxirnima or full moon day 
(“ bahnla 2,” which is two days later than pfirnima is a variant), under nakshatra 
“ Bohini ” and on a Wednesday. The late Mr. T. A, Gopinatha Bao, in a 
manuscript entitled “A critical, accmint of the ^rivaishnavas," which, we are 
glad to note, the University of Madras has undertaken to publish, tells us 
that Tiruppanalvar must be placed between Tirumangaiajvar and Tondaradip- 
podialvar, tb© former of whom was a contemporary of Nandivarman -Palla- 
vamaila (A.D. 717-779) and of Dantivarman (A D. 779-830). There is nothing 
to prevent our extending the search for Tiruppanalvar’s date, if we 'please, 
toljenturies earlier than the 7th, but we shall first exhaust the njore probable 
period, i.e., that since the 7th century A. It. Between A.D. 700 i^nd A.D. 1201 
there are only nine Durmati years (AD. 721, 781, 841, 901, 961, 1021, 
1081, 1141 and 1201) and we may easily satisfy ourselves from, the present 
Uphemeris that the only date corresponding to either of the altemafives for- 
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Tiruppanalvar, always excluding the Kaiiyuga year from consideration, is A.D. 
841, Wednesday 2nd November (**10th day of Karttigai solar month), on which 
day Margu^ira iukla Id or full moon tithi ended at *90 of the day while Nakshatra 
“Kohini” began at ‘94, ending at 91 next day. 

fi. There is no date during this period, satisfying the alternative “ Durmati 
Karttigai solar month, Bahula 2, Rohini, Wednesday ” (Wednesday, 25th October, 
A.D. 1021, satisfies all conditions except KSrttigai month, for it was the 80th 
day of Tula or Aippa6i month). 

7. The next question is, is it probable that the chronicler of Ramanuja’s time 
(12th century A.D.) had in mind either the A.D. 841 date for Tiruppanalvar, or 
an earlier date, Wednesday, 16th November, A. I ). 601, when Wargasira fin. •16| 
and “ Rohini ” ended respectively at *87 and '77, or still earlier dates which may, 
with some trouble, be proved to correspond to the given details ? If he had any 
of these date^ in his mind, he need not have written at random, as he evidently 
did, “ Kaliyuga 120 or 342.” In dealing with such dates, we no doubt dismiss 
the Kaliyuga years readily from consideration, because really it was not usual at 
any time during what we may call the ejiigraphical period (i.e., the period down 
to the 14th century A.D. in wiiich epigraphy is almost our only safe guide in 
chronology) to quote Kaliyuga years ; and of course Kaliyuga 342 or 280o B.O. 
is too early for citations of week-days or solar months, apart from the impossi- 
bility of any sunh date having been preserved by record or tradition for 4,000 years 
from 2,800 B.C. to A.D- 1200. 

8. Supposing the date of birth of Tiruppanalvar was the earliest we found 
above, viz., 15 November .‘X.D. 601, aud supposing further that the details of vara, 
tithi and nakshatra were handed down regularly from that date to that of the 12th 
century chronicle in which we find them recorded for the first time, then it is 
TOSsible to assume that the chronicler, not being able to tell in what Durmati the 
Alvar was born, fixed on a Durmati 4,020 years before his own time, instead of a 
Durmati, only 600 years before. If we make this assumption, in which there is 
nothing intrinsically absurd, then we may make a similar assumption in regard 
to other Alvar dates also, and obtain the lollowing dates, as set out in column 3 of 
the statement below : — 


Serisl 
number 
in table 


Dates which more or less 

nt t|ie 

Karnes of A|vars. 

satisfy critical oonsidera* 

end of 
this 
paper. 


tions. 

4 

TirumoliAai Al?Ar 

A.D. 720^ 2 January 

6 

PeriyaMr 

A.D. 726, 27 Hay 

6 

Ap4&| 

A.D. 776, 25 June 

7 

'I'imfisangai&lrAr 

A D. 776, 81 <VtoUr 

R 

EalaAAkharfilrar 

A.D. 767, 12 February 

9 

Toodevadipp^^^ilvilr 

A D. 787, 11 December 

10 

Mi^dpnraklcaTialr&r ... 

A.D, 797. 14 April 

11 ! 

KnmmA)rflr 

A.D. 798,4 May 

12 

N&tbaniuiiigal 

A.D .823, 27 May 

18 

Uiyakkopd^^r 

r A.O. 828, 17 April, or A.D. 

1 848, 23 March. 

14 

Timpp&n&lvAr 

[A.D 601, 15 November, A.D 
841, 2 NoTa^iubcr. 

16 

Alarandar 

f A.D. 618,26 Jono (born). 

\ A. n. 1088,28 April (died). 

16 

MaiQbakkalnambi 

A.D, 929, 26 February (but 



this was 22 days short of 
Ytrodhi Sam vat). 

17 

Perlyanambi ... 

A.D. 987, 11 October 

16 

R&mlnvta 

A D. 1017, 4 April (born ). 
A.D. 1X87<4» (died). 


Remarks. 


Mr. GopinstHa Rao assitrns this Alv&r t4> 
middle of 7tb oenrurjr A.D. 

Aecordii g to Mr. Goplnstija Bao, ittiddto 
Rib oentury A.U. 

Do. do. 

Mr. Oopinatba Rao aocMipts this. 

First-half of Pth oeniury according to Mr. 
Gopinatha Rao. 

Hr. Gopinatha Bao accepts this. 

Do. 

Tast quarter of 9th and major portion of 
lOth oeotury A.D. (Oopinatba Rao). 


Most criHos wonid Prefer the date in A.D, 
601 beoanse the Alvars preceded Aobt* 
ryas like N&tbamnoi and D i) skkop<|Ar. 


Not a single date in any Tirodbi Samrat 
from A.D. 749 to .A.D. H09 suits the 
giren d*»tails ; the first soltable date la 
A D. 14;0, 14 Pebrnary. 

Either Tithi An. 6 j^veb in the tradi* 
tiunal aoounfit is an • rror for An. 1^ or 
Mirgeli is an error for Tula. 
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9. We seem to have got bold of a number of useful dates which also are more or 
less likely to satisfy the critics ; but somehow wo feel that we are not so sure of 
our groand with the early Alvars as we are with Elamanuja and /m immediate prede- 
cessors ; this is because between Ramanuja and the Acharyas who immediately 
preceded him there are a number of chronological links, whereas our date for 
Tiruppanalvar for instance depends on a single chronological clue, the Uphemeris, 
Change any of the details of such a date, e.g., cyclic year, vara, tithi, or nakshatra, 
and we may have to shift the date itself by hundreds of years. We become 
diffident as we reflect that for the details of so many dates of the 7th and subsequent 
centuries we depend, not upon contemporary records, but upon records which 
could not have come into existence much before the 12th century A.D. Our 
confidence in the complete accuracy of these details which we have relied on so far, 
is not strengthened, but rather the reverse, when we find, as we shall do presently, 
that for the Acharyas subsequent to Ramanuja certain minor calendrical details in 
the traditional account are positively untrustworthy although we are able to 
supplement them by information obtained from other sources. For instance 

Dofevit, ©rror or irregularity. 

This ecaot combiaation do«8 not 
occur eren once between A.D. 700 
and A.D. 2000, 


A combination of du. 5 with 
“ Ha^ta *' in Tai month is an im- 
possibility. W© are oblii<ed to 
enbetitnte ba. 5.’* 

If we follow up the other details^ 
then “ Vijaya ** and K. Y. 4164 mnet 
be ao error lor darvadh&ri," and 
K.Y. 4140. 

The correct details arc found in a 
year corresponding, not t.o Ananda, 
or Snbhakrit, or K.Y. 4176, but to 
K.Y. 4164 t=x Sobhakrit. 

The correct week-day ie Thursday 
not Priday. We should not have 
been able to correct the error if we 
had MOt been sure of the Kaliyuga 
and cyclic years, 4471 and S&dha* 
raoa. 

10. 'I’he above are not cases purposely picked out from a number, but simply 
the records of the six immediate followers of Ramanuja. Everyone of these 
recorded dates is, as we have just seen, erroneous : and we are able to rectify 
them merely because we are confident of the accuracy of certain other details 
included in the same records. In the records of the earlier Alvars we hava no 
such means of correcting errors. Proceeding from the known to the unknown, 
we reason that we are not justified in pinning our faith absolutely on the details 
of dates (even after excluding the Kaliynga years from consideration) which are 
contained in the popular accounts. 

11. The last and most difficult question still remains to be answered, how were ‘ 
the details of birth of so many persons who were all alike sanyannSf and who 
were drawn fx’om different stations in life, onginally aseertatned ? The case of the 
early Alvars is different from that of Rfimfinuja, a voluminous writer and a famous 
teacher and preacher, who died early in the twelfth century A.D., full of years 
and full of honour, and upon whose death his admirers and followers would be 
eager to gather up every scrap of information about his early career, in order to 
satisfy the natural ctit-iosity of their posterity. We may, if we please, assume for 
the sake of argument that each of the early Alvars may have been as famous in 
his day as Ramanuja was in hia ; but the same stimvilus of curiosity could not 
have existed in the earfy days of Vaishnavismas it did in the twelfth century A.D. 
and supposing it did exist, it could not |iuve beeh as easy to satisfy it in tlfe case 
of a dozen different Ajvars as it turned out to be in the unique case of R&mgnuja. 


Serial Namei of Acharyas. 

number. 

19 MndaliyaQi^an . . 

20 Kurattalrar 

21 Annudaivar ... 

22~ Peria Bhattar, SrlrampilUi, 
28 twin sons of Kurattairar, 

24 I Mauarai»Amamoniga) ... 


Onleudrical details aooordiug 
to popular aooount 


... Tbe calendrical details, are Hrl- 
iiiokha, Chittirai IS, in.. 6, “ Puuar- 
vasu,** Monday or “Prabhiva; 

I Chittirai 25» iu, 10, Punarvasu, 
I Monday. 

... I Kaliynga 4181 PramodhOta, Tai, du. 

■ 6i “Hasta’* Snnday. A.D. 1^90- 
91 ; 12 .ian. A.D. 1091 or A.D. 1080 
-^81, 16 Jan. A.D. 1031. 

Kaliynga 4164» Vi jay a , Chittirai, 10 
‘•6u. IS**; ••ChitrS,” Jfriday 

A.D. 1048, 1 April. 

Kallyuga 4176 $ Ananda ; Vaig^fii ; 
iSn, 15, “ AnurSdha Wednesday, 
Variant “ Bnbhakrit*’ A.D. 1063 
(:=K.Y.4ie4, Sabhakrit), Wednes- 
day 1 4 May. 

Kaliynga 4471, Sidharapa ; Aiypasi* 
“ Moi5, ” Friday, Thursday, 24 Oot. 
A,D. 1870. 
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The demand for sueh infoi’ination would generally be in proportion to the meane 
available for supplying it ; and in early times there would be no men ns at all of 
supplying information as to the exact day of even a grtaxt man’s birth. If w© 
take the cases of the founders of the world’s three greatest religions, we know 
that the followers of Buddha, Christ and Mahomet were alike actuated by an 
intense desire to hand down to posterity the essential details of their masters’ 
lives : and as a result of this desire, we have more or less exact information as to 
the day of death of each of the three founders : but in the case of all three, 
information as to the days of their birth is utterly lacking (see as to Christ, page 
127 supra, paragraph 310, and as to Buddha, paper No. iv on the subject in the 
present appendix : the day of Mohammad’s death was the 7th June, A.D. 632 ; 
it is only known that he was either 63 or 66 years of age at the time of his 
death). In India, at the present time, and for some hundreds of years past every 
Hindu has, or has had, a recorded horoscope ; but this was not the case even in 
India in the sixth or seventh century A.D., since no horoscope of any person of 
that time has come down to us, with the possible exception of Sankara’s horos* 
cope (see page 122, paragraph 801 supra), but such an exception only proves the 
general rule. In ancient Rome where every great man found a biographer, the 
year of birth was usually stated as So^and-So’s consulship : but not till we reach 
the age of pariah registers and baptismal records were means forthcoming in 
Europe even for an industrious biographer to trace the day when a celebrated 
person first saw the light. In our oWn day, only royal personages, whoso coming 
into the world is announced through Reuter, have a chance of having the hour of 
their birth recorded ; while it is a privilege of being born in Bharatavarsha (India) 
that the poorest person there nowadays may claim to have been born so many 
hours, minutes and seconds after sunrise on a particular day. In the case of the 
Ajrars, apart from the notoriously humble origin of some of them, there wore 
8|)ecial difficulties in the way of any one wishing to ascertain the day of their birth. 
They were sanyaiins and a sanyaiin cannot be questioned as to his pfirv§6rama or 
the time before he assumed the religious garb, as he is supposed not to remember 
that time any more than his previous birth. The veil of obscurity surroundinsr the 
days of birth of these Alvars was, therefore, we may take it, absolutely impene- 
trable, and we may extend this observation to R&manUja himself in whose case the 
utmost we can concede is that some biographer of his, probably in the twelfth 
century A.D. may have retrospectively calculated the day of his birth and in 
so doing allotted to him 120 years as his span of life, the same having been done 
in the case of Ajavandar ; (other Ajvars who had lived in more spacious times had 
had 200 and 300 years allotted to them by biographers who were not wo^t•i^•d 
with historical considerations such as in the case of R&m&nuja clogged the flight 
of the imagination). 

12. We reach a conclusion which may be seriously disappointing to the 
majority of readers, but which is the only one that historical criticism will 
warrant; viz., that when the biography of Ramanuja began to be composed, 
public cariosity was equally exercised about the lives of the Alvars and the eaily 
AcharyaB,and that then and not till then, i.e., not till the twelfth orthirteenth century 
A.D. were such meagre details as tradition had handed down amplified for the first 
time into calendrioal shape. The aim of the Indian biographer would in such cases 
be to fill out the calendncal details so as to attain at least a passable standard ( f 
verisimilitude. The combination of a tithi, naksbatra and week-day cannot be 
invented offhand, like “ 12th February 1325 and the biographers of the Alvai-s 
naturally thonght that any details taken from contemporary panch&ngas would suit 
previous times also. If this was the method adopted, we should find all the details 
of the Alvar dates in one subsequent period of 60 to 100 years, the period for which 
panch&ngas would ordinarily be available at any time. How far this hypothesis is 
tenable in the case of the Alvars and the earlier Acharyas, the reader may judge 
for himself by examining the contents of column 5 of the table at t!ie end of 
this paper, which is also partially reproduced below, and which gives the years, 
in the period between A.D. 1130 and A.D. 1260, when the. Alvar details were 
repeated, according to the tJphemeris^ We have, first of all, the year A.D. 1189 the 
very next year after Eamanuja’s death, when people’s minds would naturally be set 
ius-A 
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thinking about the dates of the early JLlvars as well ; in the Ephmerig for thievery 
year A..I). 1139 -will be found the sotuenrhat crudedetails adopted in the traditional 
account for the first three Alvars, Pojgai&}v&r, PUdatAlvir and Pey&lT&r; 
namely, 

Aippasi Su. 8, “ ^ravana,” Tuesday for the first Alv&r (3 Oct. 1139) 
Uo. 9, “ Dhanislitha,” Wednesday for the second Alvar (4 Oct. 1139) 
Do. 10, “ Satabhishaj,” Thursday for the third Alvar (ft Oct. 1139) 

all in the cyclic year ISiddharthi ( = A.D. 1139-40) 

Tirumalisayilr&r : the date, 4 January A.D. 1200, suits the traditional details 
better than the eighth century date 2 January A.T). 720 ; because the former 
is ba. 1, as required, and the latter is only ba. 2. 

Periyalvar and Andal; The date, A.D. 1256, 27 June, suits An^l better 
than the eighth century date, A.D. 776, 25 June, because the former was Sn, 4 
as stated in the popular account whereas the latter was ^u. 5. 

KnlaSftkhara Alvar : The date, A.D. 1208, 31 January, is in Prabhava 
samvat, as stated in the popular account, whereas the eighth century date, 12 
February A.D. 767, was in Parfibhava samvat. 

Madhurakkavi : There are two dates, A.D. 1217, 21 April, and A.D. 1220, 17 
April, corresponding to the two samvats, ISvara and Vikraraa appearing as 
variants in the traditional account, whereas only the, l^vara date can be found 
in the eighth century 14 April A.D. 

NummSlvar: Just as there is a date in Bahudhanya A.D. 798, 4 May, 
there is another in Bahudhanya, A..D 1218, May. . 

Mudaliyandan : The date, Monday 9 Aprfl A.D. 1033 ( = ^rlmukha) ignores 
lu. 6 and “Punarvasu,” whereas these details could very well have been 
suggested in A.D. 1266 ( = Kshaya) when 6u. ,6 and “Punarvasu” joined on 
Monday 12 April which was 18 Chittirai. Apparently ^rimukha was the cyclic 
year in which Mudaliyandan was born, but t)ie details Su. 6 and Punarvasu were 
suggested tO the biographer by a panchanga of the year A.D. 1266. 


florist 

Ko. 

Komoi of AlvErti. 

Details of datf giren 
ill popolar 

aren't, 

_ ] , 

Detaila of date reriHed 
from the Kpbemeriei to 
an to suit the oonoloeioai 
arrired at, by biatorioal 
oriticfi 

Detaiia of date famiehed 
by the Sphemeris 
in co&flrtndiiun of the 
hypotheaia that tho 
details were copied 
from oontemporary 
panchEtgas in 12 or 

IBtrt cent. A.D. 

Hemarks. 

(1) 

(*) 

m 

( 4 ) 

(*) 

" ' ' ‘ 

(«) 

1 

2 

8 

i 

PoygoitlvEr 

PftdAtt&htir 

Poyttlrip 

1 

^ 1 

DT&para 862,900, Sid- 
dErthi, AippMii 
“ firavana, * Tuoiday, 
Dfapara‘ 862,900, SUt- 
d&rthi, Aippasi, ^a. 9, 

“ Dhaa.** Wednesday. 
Dfftpara 862,900, Sid- 
dEribi, Aippasi, iu. 10, 

“ fl^tab/’ Thunklay. 

s 

8iddErtlii«:A*D. 719. 
The oholoe of three 
aaocesRiTO titbia and 
week, day • indioaiea 
the Eotittoas obaraoter 
of theae dates of birth. 

J 

lu A.D. 1199, to. 8, 9 and 
10 in Aippafi month fell 
re8|)eeti?ely on Wednea- 
day, Tbonday and Fri- 
day. Id A.D. 1189 (« 
SiddErthi), to. 8, Sand 
p, and nakshitras 
nra^ana, Dhanishtha and 
Batabhisha} fell on 
Toeaday, Wedaeaday 
and Thursday, as re- 
quired in oolnnm (2). 
Cnriouely A.D. 1189 was 
the year after Pima- 
no jo’s death. Sefi No. 18 
brlew. 

Mr. Gopinatba fiao lugiwti 
middle of 7th cent. A.B. 

4 

TimnApai l|vAr. 

DvEpara 862,900, Sid- 
dirty, Tai, ba. ' 1, 

1 “ Magji*,** . Tiieedajr. 
Varianti, : “ ba. 10 anA > 
“Tbmidayr, , ’ 

yj ? 1 ' . , - 

Tiieaday, jSpd January 
A.D. 720, waa ha. 8 (not 
ba. 4) ahd aakahatra 
“Magha/* 

A.D 1200, Tueaday, 4th, ; 
January ; nak^aira . 

“ Magba ” began on 
Tueaday at *96 add ha. 1 j 
ended at *27. 

Mr. Goninatha Bao aanigni 
thii AltEr also to middle 
of 7th Cent, A.D. 
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- Dffcftili <4 dale gi? en 

< I?** Kaaiea of A}vlrf. ia the popaiar 

aoooimle. 


(1) go I w 

5 Periyilw Kaliyug* 40, “KrO- 

dkana** Aei; 

Sfitl,” Sunday. Add!- 
tional iaformitien ie 
•applied in annther 
manneoript that he Hred 
67 yean. 

6 Mil **• JCalnyaga 

A4i } 4u. 4« Per Phalg.,” 
Tneiday. 


7 TintmaAgas Aliir. Kaliyaga 897, Nala, 
Karttigaif la. 15, 
“ Krit'tiki,” Thureday. 
A KalalSicharaAtTAr Kaliyaga 97, lit M», la. 13, 
Putttrvaaa/’ Thursday, 
PrabhaYa. Variant i “ In. 
10 », 

-9 ToixIaMypodi Kaltyoga 208, Prabhava, 
Alvir, Kalfyuga Margali* ba. 14, Jyesh- 
206. tha/* Taesday. 


to MadhuraWcavi PfSpara 668, 878 j 
A(v&r. “ llrara,’^ ChlUirai, so. 

** Ohitra,” Friday. 
Variantet 6u. 10 and la. 
U, » Vikrama.” 


II VamaiSlrar ... Pnm&thi, Vaiglli12; la. 

16 j •* Vilnkha,** Frl. 

* dayj 43rd day of Kali- 

♦ 

Variant : Bahudh&nya, 

Vaigali month, Vaianta- 
pitu, pour^ami. 

r If Nllhamiiiugs) .. Kaliynga 8224, 8324, eto., 
Hobhakrit or Snbhakrit, 
Aai,6u. 15, “Anarfidha,” 
VVednoaday. Variant • 
Ani 1. 

is tjiy&koi^lr ... Kaliyaga 8027 or 3927, 
ParabhavM, Chittiiai, 
la* 16, “ Ohltra/’ Friday 
Variaots i “ Pftrt^aoiali ’* 
and Kfittika." 


14 Tirapplgilvir ... Kaliyaga 312 (or 120), 
Purmati, Kirttigai, 
ha. f, Robini, Wednee* 
day. Variant: *‘Pttr- 
nima.** 


Details of dale verified 
from the Kphhmerie lo 
ai to snifcithe conolusioni 
arrived at by hist<irioai 
critics^ 


ij) 

Snnday, 27th May, 
A.D. 726 (ssKrodhana) ; 
S8 { *06. 


A.D. «76, Tuesday, 25tb 
Junoj M.l. 04; ’17. 
Thongh 6th tit hi ended 
at *04 on Wednesday it 
was nut the 4th that 
was oarrent on Tuesday, 
bat the 6ih which had 
begun on Monday. 

A D, 770, Thursday, 81st 
Oct.; *62; *76. 

A.D. 767 (sssParlbhava), 
Thursday, 12th Febru- 
ary ; k7 i /.d.n, 

A.D. 787-88 Pm* 
bhnval j On Tn» sday, 
Deo. A.D. 787, Marga^ 
lira, ba« 18 at well as 
nakshatra lyeshtha 
commenced, ending ne>t 
day at *34 and ’68 
reapeotively, 

A.D. 797 (-Ilvara), FrU 
day, I4th April ; lo. 14 
13 I Chitri ended 

at ’62. 


A.D. 798. Friday, 4th 
May. 


A.D . 828 (= Sohbakrit) ; 
Wednesday, 27fch Mav 
(r=5Ani)j/.d.f *65, te. 


A.D. 828 (Kllaka, 2 years 
after Par6bhave),FHday 
17th April; ’99 (ba. 15 
notsu. *15); nakshatm 
“Kfittika** began at 
*97 of the day. A .D.! 848 
(=Prabhava, not Pari- 
bhava), Friday, 28rd 
March ;nakahatra*^Chit« 
ra*’ was current through, 
out Friday and oame to 
end at oi on Saiuiday, 
A.D. 920 (=:Vikrama), 
Saturday, 22nd April. 

A.D. 601, Wednesday, ISth 
November ; *87 j *77 ; or 
A.O, 841, Wednesday, 
2nd November (aslti 
Kirttigai), Margaslra , 
In, 16 ended at *90 and 
nakshatra ** Bohini *^ 
Hogan at *04^ ending on 
Thursday at *91, 


Details of date famished 
by the Epbemeris 
in confirmation of the 
hypothesis that the 
details were oopied 
from contemporary 
panciiangas in 12tb or 
18th cent* A.D. 


„„(5) 

A/>.1205, Sunday, 20tb 
May (=*4 Ani); 47 ; 
f.d.is. *76. 


A.D, 1260 j Tuesday, 27th 
June (« 1 Adi) I *74; 
f.d,n. *34. 


A.D. 1190, Thursday, 7th 
November ; *73 ; *61. 

A.D. 1207-08 (=Pra. 
bhava), Thmvday, 81st 
January 1208 (-Mali) 
'64; 72. 

A.D. 1207-08 (r=. Pra- 
bhava), Tuesday, )8ih 
Decem^r 1207; /.d.t, 
•90; f,d.n, *07. 


A.D. 1217 («=llvara), 
Friday, 12 Ap., lu. 14, 
f,d.t *22; Ohitra ended 
on Friday at *67. 

A.D. 1220 (sfiVikrama) } 
Friday, l7th April, 
In. 14i/.d.t*84|*93. 

A D. 1218-19 ; Friday 
nth May{=:llVaigaii); 
/.d.i *071*11. 


A.D. 1182 (= Subhakrit), 
Wednesday, 19th May 
(™ 25 Vaigali, not yet 
Anil; *86; *32. 


A.O. 1180 («ParSbbava), 
Friday, 4th April (*=11 
Chittirai); /di.. 70; 
f.d.fi. 88. [There was a 
lunar eclipse next day.] 


A.D. 1261 (iss Durmati), 
Wednesday, 9th Novem* 
bur (=18 KirtMgai); 
ba. 2 began at *64, end* 
ing next day at *71 ; 
“ Kohini’* ended at 62. 


^ emarkl. 


i®) 


According to Mr. Qopina* 
tha Rao Periy l|vlr and 
Acd<i} were oemtem* 
► porariea of a sertain 
Miravarman Sttvallo* 
bha, mid. 9th omt. i^D. 

j 


According to Mr. Gopinatha 
Rmo, this Alvar and Tira* 
mafigai Alvlr were oo-ml, 
Tirnppapllvilr being be* 
tween them: Tirnmangal 
was contemporary with 
Nlndivarman Pallavamallai 
A.D. 717-779, and of Dan. 
tivarman, A.D. 779-r880, 


Mr, Gopinatha Rao notes 
that that the daU A.D. 
798 for Nummllvly falls 
in the reign of Par&n* 
taka Paudya and ibefore 
A D 908 the dateof Ohoja 
Aditya. 

According to Mr. Gopinatha 
Rao it is very probable that 
Nithamonigal flot^rished 
in the last quarter of the 
9th and major portion of 
10th cewtory I 

Details of date hav|» evi« 
dvntly been niach altered 
from inanasoript to 
manuscript. 


Week-day does not soft A.D. 
90i, 981, 1021. 108L 1144, 
1201. According to Mr. 
Gopinatha Rao, this Alvir 
was between Nos. 7 and 9, 
In UOl there is a datp, none 
in 721, 781. 
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AfnUrOII Or.ilTiBS 


(Berial 

Ko. 


Name! of !]?&». 


Details of date gif en 
in the popular 
aooounU. ' 


Detaili of diate verified 
frum the Ephetneria ao 
aa to anit the coselaf>iona 
arrived at bj biatorioal 
orit^. 


Detaila of date funilehed 
by the Ephemeria 
in confirmation of the 
hvpotheeia that the 
details were copied 
from oontemporary 
panehangaa in 12(h or 
Ifith cent. A.D. 


Iteiiaeloi* 


(1) 


(*) 


16 


A^vandir 


16 


Ma^akk&lNambi. 


(3) 


Born Kaliynga 4017, 
Dhltn, Adi, tu. 16; 
Uttariab&dha, Friday. 

Die^ on 6th VaigtUt, 
** Sravana ’* day j no 
week-day. 

Kalivnga 8970 (or 3900, 
3910 or 4080), VirOdhi, 
Um, tn.U, ^^liagha,’* 
Wednesday. 


1 *) 


A.D. 918 ^ (Bahndh&oya, 
not Db&tn Samvat), 
Friday. 26lh Jane. Date 
of death, A.D. 1038, 
Friday, 28tb April. 

A.D, 929-930 (s^TirOdh!)} 
Mfili, an 14 joined with 
nakahatra ** Maghi *’ on 
Monday (not Wednes- 
day), 1 6th February 
A.O. 980. A*D. mi 
Febrnary 25tb, Wed- 
nesday whioh was 22 
abort of YirOdhi. 


17 


Periya Nambi see 


Kallyoga 4098 ; Hfivi- 
Umbi ; Margali ; tu. 5 ; 
“ Jyeshtha,*’ Wednes- 
day. 


A.D 937 (=: HeHlambi) » 
on Wednesday, 11th 
October, in. 4 ended 
and Sn. 5 oommenced at 
•6tf of the day while 
nakahatra ,)yeahtha 
ended at *21 on Wednes- 
day. in. 6 ended next 
day at 64. The month 
was Tala, not Margeji. 


.. 


A.D. 1216^ Friday, lit. 
July (-asS A4i)i 03 ; *48. 


A.D. 1230 (= Virodhi), 
Wednesday, SOtli Janu- 
ary (= 7 Wafiil j pur- 
nima, not lu. 14 ended 
at '81 and ** Magha" at 
•81. 


In A.D. 1287 (= HOri. 
on Wednesday, 
16th December (tssgi 
Margaji^, “Jyeahtha” 
commonoed at 18, bnt 
tithi WHS fill. 12 not 6u. 
5. 


{«) 


Aecordlnirto Mr. Ooiinatlia 
Hao, Ajavandfir wt s bom 
ao i.i li ♦ e alter K&tha- 
muni’s detith. 


No initable kreek day in 
A.D. 740-6U. SU9-10r 

869-70, 118^^-90, l(i40- 0, 
ll09-D),ll«9-70. 1289-90^ 
etc. In fact not a single 
date from 749-60 to 
1409-60 suitJi eiaotly 
A.D. 1470, Wednesday 
14th, Fiiday (» 10 Miti), 
•90 i f.d n, 28 alone auiia* 
Tifhi i\x 6 oannot join 
with naksbatra Jyeahthn 
ill M6rga)i month. 


18 


19 


RImInnja 


MadnliyMkn 


Kftratt&lv&r 


Kaliynga 4118, Pifigala, 
( "luttirai 12, 6u. 6 ; 

“Ardra,*' Thnraday. 

Date of death of Bama- 
nuja is given by the 
ohroDOgram , Bharmo- 
mshta as Baka 1059 
A.D. 1187<8). 

BHitinkha, Chittirai 18 ; 
su. 6 , “ Punarvaau,” 
Monday. 


Prshhava, Mfi^i 25 1 ba. 
10, “ Pnnarvam,*’ Thars- 
day. 

F^rabhava, Obittirai 25, 
So. 10, ** Punsman,” 
Tburaday, 

Noli.’ -No Kaliynga year 
is quoted. 

Kaliynga 4131, Pramd- 
dhO^A, Tai, Sn. *5 
(obviooi error for ba *6), 
“Hastfi,’’ .‘•nnday, Vari- 
anfat Baumya. Tai, 
Panoliami, Hasta,'* 
Thursday.*’ 


AD 1017, Thursday, 
4th April (e=s 13 Chitti- 
rai) i 4u. 5 ended at 17 
of day and nakshatra 
“ Ardri ** at *76 of day. 


Mondny, 9^h April, A.D | 
1038 (ss^rlmnkha) was 
18 Chittirai but it was 
not a day of 6o. 6 or 
“ Punarrosu,’* 


InA.D 1041 (=Vriaha), 
on ThursdHy 9th April, 
whioh was 18 Chittirai, 
4n. 6 joined with Punar- 
vasu but the cycHf' year 
was Vfisha not |$rl. 
niukha. 


According to Mr. Gkipi- 
natha Hao, Bimanuja 
when two-thirds nf his 
great work MdhdbhdAya 
was finished escaped 
from persecution by the 
ClkOja king KulOttufi/a 
1 and aought refuge in 
the Hoy sain country. 

('hittirai 18, fin. 6, 
Punarvasn, Monday, is a 
possible combination but 
there is no aoruarni. 
ample of it in a |$rl 
mnkha year for 1,800 
years. One actual in- 
atanoe In another year ia 
A.D. 1266 (ss Kahava) ; 
Monday, 12ih April (= 

]8ChittifBi)i -66; '88. 

See paragraph 12 of 
the paper. 

See last column. 


In A.D. 1080-81 (« 
PraroOdhftta), ba. '6 and 
“ Hasta *’ joined on 
Saturday (not Bnnday), 
16th January, A.D. 10<1J 
In A.D. i090'91 (« 
PramOdhUta), ba. 5 and 
’*IIasta‘* joined on 
Sunday, 12ih January, 
A ,D 1001 1 *98 } f.d n, 
•16. 


A.D. 1090-1091 ia a 
oalendrioallv correct 
year for the birth of 
RUratta]v6r, but a< cord- 
ing to Mr. Copiaatha 
Bao. KurattajvEr ano 
Periyanumhi bad their 
eyes grnged out by the 
ChOja king Kulottnnga 1 
in K nlayukti s A D* 
1078-79. Moreover 
tradition haa it that 
KUratta)?ir was 8 years older than MudaliyiiQ4*o* 
The dates of their birth in column (3), vis., A.D. 
1081 January and April 1038, are luppoited by 
tradition, though not by the caleudrical details 
furnished by the traditional account. See para# 
graph 12 of the paper. 


Aocording to tradition 
M udaliyfioden* the nephew 
of Bimanitja, waa lom 
when the latter eaa 16 
years of age aod day of 
month’s ife< k-day doea not 
auitin788. 793, 868, 918, 
1093, 1.68, 1213, I273r 
1888 1898, etc., up to A.D. 
1993, fill, 10 can oi nibino 
with PonarraiQ only m 
Mafii, Fangnid, while ba. 
10 can concur with Punar- 
vaiu ouly in Avani. 
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Bdria.1 

Ko. 


Kamet o! Alvirs. 


Beiaili of date rerified 


Petaili of date gfiveo 
in the popular 
aoooanti. 


from the Kphemerii to 
ta to toit theceaolatiotii 
arrired at by hittorioal 
oritiot. 


( 1 ) 




( 8 ) 


( 4 ) 


n 




Anandllrir 


Knliynga 4154, Vijaya, 
Ghirtirai, 10, ta. 15, 
“Ohitra,” Friday. 


Periya Bbettar and 
6itrlmpiSai, twin 
•on* of Ktiratti]* 
var. 


Kaliyupfa 4175, Ananda, 
Vaig&ii, t\i. t5, Ann* 
rAdha/' Wednesday. 
Variants Subhakrit. 


A.D. 1048-48 (=* Sfirra- 
dhiri, which it 5 years 
earlier than Vijaya) i 
Friday, let April («« 10 
Chittimi) 1 *68 ; *44. 

In A.D. IOCS (=8oba- 
krit, Kaliynga 4164), on 
Wednesday, lath May, 
ta. 15 oommenoed ei>d- 
in^if neit day at 'IS, 
while nakihatra Ann- 
rEdha oame to end at 
*85 on Wednesday. 


84 


lfsj|ari|ainftinani- 


Koliynga 4471, Sadh&- 
rt^a, Aippati, ''Mala,” 
Friday* 


In A.O. 1870 (s Sildha- 
raijia), ou Thursday (not 
Friday), 24th (lotober, 
tu. 4 and nakthatra 
ended both at 
'62 of the day. 


Details of date fornished 
by the Epbemeris 
in conhrmatinn of tbe 
hypothesis that the 
details were oopied 
from oon temporary 
panohSngai in 12th or 
ISth oent. A.D. 

( 5 ), 


Note error in oyclio year 
in cases 21, 22 and 28, 
and tee paragraph 18 of 
the paper. Mr, Qopi. 
natha Ilao remarks that 
Bhattar mast have been 
over 88 at the time of 
his death, A.D. 1165; 
that Nanjiyar tnoceeded 
him, to be sncoeeded in 
turn by NamptUai or 
liokioh&rya t the latter^s 
SQcoesior was PiUai 
Lokioharya, in whose 
time the Muhammadans 
invaded the south of 
India. 

Note error in wvek^day 
and see paragraph 12 
of the paper. 


Bemarka 
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APPENDIX (vii) — THE USE OP OTCIJES OP MOOKBENOB 


APPEJiDIX (vii) 

THE USE OF CYCLES OP RBOURRENCB IN INDIAN CHRONOLOOIOAL 

INVESTIGATION. 

[I’aper read before the Second Oriental Gmference, Calcutta, 30th January 1922.] 

The niOBt interesting and at the same time the most complicated problems 
in chronological investigation may arise when we wish to ascertain the exact 
position of the sun or moon or one or more of the planets on an ancient date or to 
verify an allpged ancient eclipse. The problem which confronts the chronologist 
in practice is usually the converse of this. That is, he may have come across an 
ancient record indicating that the sun ot moon or one or more of the planets 
stood in a particular position or that there was a solar or a lunar eclipse, and he 
may wish to make use of these astronomical facts to discover, establish or verify 
an ancient date. 

3. The following are instances of such problems 

(1) Valmiki’s Ram&yana states that Kama was born on the 9th tithi of the 
lunar month Chaitra, when .five planets were in exaltation, and these planets are 
assumed to be the Sun, Mars, Jupiter, Venus and Saturn. The houses of exalt a* 
tion of these five planets are Mesha (or Aries , Karkataka (or Cancer), Mina lor 
Pisces) and Tula (or IJbra). The chronologist may put himself the question > 
were these planets at any time in the positions named, on the 9th tithi of Chaitra, 
and if so when ? Whether the casting of such a horoscope was possible at any 
date which might be assigned on general considerations to E&ma’s birth, is a 
distinct question which the chronologist may have to answer by way of supple' 
meuting his answer to the first question. (Indian Chr.mology, Second Edition, 
pages 109 — 122). 

(2) When Sankara was born, four out of the same five planets, i.e., all 
excepting Venus, are supposed to have been in exaltation. Nobody doubts but 
that the casting of a horoscope was possible when Sankara was born but the other 
question corresponding to that raised by Rama’s horoscope, viz., for what dato 
Sankara’s horoscope was true, must be answered by the chronologist, {Indian 
Chronology, Second Edition, pages 109 — 122.) 

(3) Various collocations of the planets are referred to in the Mahfibharata 
as having been noticed at the time of the great battle in the months of Karttika- 
M&rga«Ira: (i) Were these observations possible at any date which could be 
assigned to the Mahabharata ? (ii) Are these so-called observations consistent 
with one another? (iii) Was any particular alleged observation, e.g., that about 
Mars retrograding in Magha naksWra in the month of Karttika, astronomioally 
impossible, and what bearing has this fact on the other observations supposed to 
have been made at the same time ? (iv) Can a definite date be assigned to any of 
the collocations ? 

These are a few of the maoy tantalizing issues raised by the astronomical 
references in the Mahabharata. {Indian Chronology, Second Edition, Appendix, 
Paper V.) 

(4) An ancient Chinese observation is said to refer to five planets, the 
Moon, Mars, Mercury, Jupiter and Saturn, which were in the same constellation 
“ Shi ” (perhaps Krittika) between 26 0 B.O. and 2400 B.C. Was there such a- 
conjunction ? Did it happen more than once during the period in question P And 
if it happened only once, would that enable us to fix the date P The Chinese 
civilization is, by all accounts, very ancient, and for aught we know, such 
an observation may well have been made at the time alleged, and it would be inter- 
eating if the chronologist could discover, establish, or venfy, the date. {Indian 
Ohromhgy, Second Edition, pages 123-124.) 
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APPKNDIX (VU) — THJ! DSE OF CYCI-JiS OP BKCURBENOK 

(5) Coming to times more distinctly modern, an ancient Jewish tradition 
connoted the birth of the Messaiah with a conjunction of Jupiter and Satnrn. 

Was there such a conjunction at any date which could with any probability be 
assigned to the birth of Christ, and would such a conjunction throw a light on 
the state of the heavens at the time of the birth of Christ, as narrated in St. 

Lake’s Gospel ? {Indian Ohronology, Second Edition, pages 125 — 127.) 

(6) The Jews in Cochin on the West Coast of the Madras Presidency are 
in possession of an ancient copper-plate grant which is still shown to visitors at 
the Jewish synagogue in Cochin, and their belief is that the grant was made by a 
king of Cochin called Bhaskara Bavi-Varman in the let centnry A.D. The date 
of the copper plate is the 2nd year opposite the 36th year. This so-called oppo- 
sition of years is itself a chronological problem. Foi’tunately within the last few (Trarouoow 
years of the twentieth century A.I)., other copper-plate grants by a king or kings 
bearing the same name Bhaskara Ravi-varman have come to light in a part of tlie v* i. 
country not far from Cochin and they refer to a position of Jnpiter in Tula rasi 

along with other astronomical details. The chronologist may feel disposed to 
review the Cochin Jews’ grant in the light of these positions of Jupiter, and then 
he may have to relegate it to the 1 Ith or 12th century A.D. (Indian Ephemerk, 

Volume I, Part II, page 120.) 

(7) Lastly, in the very heart of Tamil Sangam literature, where one would 
least expect it (if, according to the late Mr. Kanagasabhai Pillai in his Tamils 
1800 years ago and the present hr. 8. Krishnagwami Ayyangarva his Ancknl India^ 
that literature is stamped with clear reminiscences of the Ist and 2nd centuries 
A.D.), there is a complete horoscope (see Paripadal, Canto XI), giving the positions 
of Sun, Moon, Mars, Mercury, Jupiter, Venus and Saturn on a particular day 
which was also a day of Lunar Eclipse early in the morning. Without reference 
to theories about the time of appearance of the Sangam literature, the chronologist 
may attempt to locate this horoscope in time. {Indian Chronology, Second Edi- 
tion, pages 98 — 109.) 

3. Solutions of problems (1) to (6) have been presented to the public by 
various writers, but so far as I am aware, no one has presented a rigorous method 
of solving them such as will satisfy a mathematician and at the same time one whioh 
anybody could study and thereafter apply to a criticism of the solutions of different 
critics, so as to be able in turn to criticize or challenge them. In this century when 
eyen the Newtonian law of gravitation has been challenged, it has become incum- 
bent on an author voluntarily to provide what are enphemistically termed pros 
and cons, i.e., every facility for the dissection and public criticism of his scientific 
conclusions. In the Second Edition of “ Indian Chronology ” 1 have fully stated 
iny method of solving such problems. 

4. There is one essential difference between ordinary or civil chronology and 
those extraordinary chronological investigations with which weave sow concerned. 

The ordinary civil chronology of all nations, except the Hindus, occupies itself 
with the mean or average movements of the two heavenly bodies which among 
all peoples and at all times have served as the measures of time, the sun and the 
moon : in India alone, in the period since about A.D. 500 the actual positions, 
rather than the mean, of these heavenly bodies as well as of others have to be taken 
into account. In the exceptional chronological investigations we are now discus- 
sing the actual positions of the sun, moon and planets are in question, and it is in 
the determination of actual positions, without actual oaloulation, that we find 
cycles of recurrence to be of real practical value. In India owing to the pecu- 
liarity noted above, the actual positions of thq heavenly bodies dealt with, whether 
son, moon or the planets, are the normal topic of chronology and the only way of 
determining those positions, if we wish to keep in the bai^ground the details of 
astroDoquoal calculation wjbioh repel even investigators, is by using cycles of 
recurrence. The very long cycles of 432,000 years and 4,320,000 years which 
are used in Indian astrondmioat works are not useful for our purpose, and indeed 
they are n^eant for a different purpose altogether. 

104 
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AI'l'KNOlX (vii) — THK USi! OF CYOLKS OF EKOUEBBNCE 

6. For tithis and nakshatras, for which Indian chronology postulates minute 
accuracy as regards ending moments, we hare to employ quite a number of cycles 
of recurrence ; — 

For the mean ending moment of tithis we use successively — 

(A) 64 tithis = 68 days — ‘001 day. 

(B) 703 tithis = 692 days 4* '0001 day. 

(C) 9,203 tithis = 9,059 days + *00002 day. 

For the moon’s tithi equation we use — 

(A) 28 tithis = 1 anomalistic month — *007 day. 

(B) 3,779 tithis = 185 anom. months — *001 day. 

For the mean ending moments of nakshatras, we use — 

(A) 84 nakshatras = 85 days + *0008 day. 

(B) 1,843 nakshatras = 1,359 days + '0003 day. 

For the moon’s nakshatra equation we use — 

(A) 354 nakshatras = 13 anomalistic months + *008 day. 

(B) 3,431 nakshatras — 126 anomalistic months + '003 day. 

After 550 years le.ss 19 days, the mean and actual ending moments of 
nakshatras and the nakshatra equation of every successive nakshatra will be the 
same ; the serial number of each nakshatra being -f 4, and week-day + 1. 

6. So far as can be perceived, there is no similar cycle connecting the mean 
ending moment of a tithi and the two equations which, in Indian astronomy, 
determine its actual ending moment. The cycles defined above enable us, how- 
ever, to write down, or print, successively for any number of years, the mean 
ending moments and the two equations of successive tithis ; tlie labour saved in 
this way enables us to calculate the actual ending moments of successive tithis 
and nakshatras for ten years in a single day, or for 1,500 years in 150 days, whereas 
the ordinary Indian panchanga-maker spends not less than a whole month in 
calculating the tithis of a single year and he spends on the whole three months for 
preparing a single year’s panchanga. {Indian Ephemeru, Volume 1, Part 11, 
page 2.) 

7. In regard to planets, the Indian system enables the chronologist to obtain 
the actual positions of planets practically for all time with suflBoient accuracy for 
Jm purposes, by using appropriate cycles, but neither the fact that such cycles 
exist nor the possibility of using them for arriving at the actual positions of planets 
on any ancient date has, so far as I am aware, been ever brought to public notice, 
anv more than tbe possibility of calculating by mean? of appropriate cycles the 
actual ending moments of tithis and nakshatras for any date past, present or future. 
It is for this reason that I crave the indulgence of tho conference for ray present 
note. As in the case of tithis, the Indian system uses only two equations for 
determining the actual geocentric place of a planet, and this process gives results 
which sehlom differ from the absolutely correct result by as much as two degrees. 
The two equations depend, the one on the mean longitude of the planet, and the 
other on the mean longitude of the sun for the moment in question. (This state- 
ment overlooks certain minor details of calculation but it is in the main correct.) 
By using certain long period cycles for the different planets (363 yeai's for Mars, 
355 years for Mercury, 605 years for Jupiter, 235 years for Venus, 388 years for 
Saturn, and 1,711 years (less two days) for Rahn or tlie moon’s ascending node), 
we are able to set down at once without calculation the date when the same 
planet was in the same position any number of years before the present time. 

8- For determining the movements of the several planets during the single 
cycle, we do not need to calculate the movements of Mars for 363 years, of 
Mercury for 355 years, of Jupiter for 605 years, of Venus for 235 years, of Saturn 
for 383 years and of Rahn for 1,711 years. Kach one of these long oycles is 
oonneoied with certain shorter cycles which have been known for a long time 
(Mars, 79 years ; Mercury, 46 years ; .fupiter, 83 years ; Venus, 8 years ; 'Saturn, 
59 years, and Rahu, 18 years and 10 days) in such a way that out of each shorter 
cycle** the corresponding longer one may be evolved by a simple arithmetical 
process. The exact way in which this is done may be best understood from the 
illustrations given in the Second Edition of Indian Qhrmology (pages 127— =-181),. 
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9. In addition to the cyclic tables referred to above, we want, for the investiga- 
tion of horoscopes in which years are omitted, which is the case with all ancient 
Indian horoscopes, also a table giving in parallel columns for Mars, for Jupiter 
and Saturn, the increase of mean longitude for one year, for two years, for three 
years, and so on, up to, say, 2,000 years ; and we also want, at any rate for Mars, 
an eye-table giving for each day of the Indian solar year, or for every ten days, 
the actual geocentric longitude corresponding to every successive degree of mean 
longitude. {Indian Chronology, Second Edition, Tables IV, V-A and V-B.) 

10. Armed with these three tables, we may with confidence approach the 
solution of any of the planetary problems set out in paragraph 2 supra : the actual 
'solutions of all the problems, or a proof that a solution does not exist, will be 
found in the Second Edition of Indian Chronology and the appendices thereto. 

11. We may conclude with a remark about eclipses. The well-known eclipse 
cycle, called the Saros of 18 years and 10 days, has to be combined for our 
purposes with another cycle of 68 years less 4l days, after which the sun returub 
to almost exactly the same position with reference to the moon’s ascending node. 
The combination can be carried on for 1,711 years less two days, after which the 
whole series is repeated without alteration. For lunar eclipses this cycle gives 
good results and for solar eclipses (!ertain considerations as to visibility of solar 
eclipses which are explmned in the second edition of my Indian Chronology have 
to be borne in mind. 

12. On the general subject of the investigation of ancient dates in India it 
is well to bear in mind the results of recent historical research in India as well as 
in Europe : 

While Indian literature is undoubtedly ancient, every part of it is not equally 
ancient. Particularly in the department of Indian astrology, a number of 
patently modern compositions pass for the works of rishis dating from the dawn 
of Kaliyuga or earlier. They are simply forgeries in the sense that they profess 
to be very ancient, whereas they are not, and an astronomical analysis of their 
contents, which is possible whenever they contain horoscopes, will reveal their 
absolutely modern character. A circumstance of which astrologers do not seem 
to bo aware, but which the public at any rate is interested in knowing, is that a 
genuine horoscope containing the positions of five or six planets in rasis (i.e., in 
multiples of 30°, without specification of the particular degree), provided the 
time of year is indicated even in general terms, should enable an investigator 
working on the lines indicated in Indian Chronology, Second Edition, to verify 
its date in such a manner that the same horoscope would not be applicable to 
more than one date, at most to two, during a period of several thousand years. 
This principle may be shortly enunciated as “ one horoscope, one date.” I would 
go so far as to throw out a challenge that the entire contents ^ the collections of 
horoscopes, known by the name of graniha nddi in southern India and by other 
names elsewhere, can be proved mathematically to be concerned exclusively with 
the lives of persons born within the last hundred years. Why should the 
maharshis who wrote in the dawn of Kaliyuga have concerned themselves exclu- 
sively with people living within the last hundred years from, say, A.D. 1820 to 
A.D. 1920 ? 

IS. I have in my possession a Tamil pamphlet giving Rama’s horoscope in 
most minute detail, but without the year. I do not enter into the question 
whence these details were derived, but it does not seem to have occurred to the 
learned author of the pamphlet that a horoscope with so many details can be 
refwred only to one year, month, day, hour, and minute in a million years, and 
nevertheless he has made no attempt to find out the year, which would at least 
have been interesting as a speculation. 

14. If we approach the question from 

1. Boocbk Lkoiibucq L’AKtrologie Qrtcque, the historian’s point of view, we find 

Paris, 1899. (Encyclopcedia Ifritannica, Vol. 2, page 

2. Fbarz Cumokt, '‘Cataloifu* codieum as- 797, Article Astrology) that “the theory 

trsliygorum Chraecorum,'* Brassels, 1698 ; 7 of the ecliptic does not appear to have 
parts, publiahed up to 19C9. been perfected until after 639 B.C. . 

8. FoAVi'BoLh, " Die Bsforschung der antiker . The researches of Bouch^-Leolercq, 
Asi/rologie.” Oumont and Boll have enabled us to fix 
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4. Gh. ViBOLLKADD, ** L'ostrohgii) chalde- with a considerable degree of definite- 
mne/* PariB, J 905, to be completed ia 8 parts, ness the middle of the fourth century 
transliteration and translation of ounei-form g q period when Babylonian 

astrology began its triumphal march to 
the West, invading the domain of Greek and Roman culture and destined to 
exercise a strong hold on all nations and groups — more particularly in Egypt — that 
came within the sphere of Greek and Roman influence.” (Astronomy proper 
was just dawning in Babylonia at the downfall of the Babylonian empire, 539 B.C.) • 

. “ In the hands of the Greeks and of the later Egyptians astrology and astro- 

nomy were carried far beyond the limits attained by the Babylonians ” (The Baby- 
lonian astrology was confined to inspecting the heavens in order to foretell their 
influence on kings and public events), . . . “ The endeavour to trace th© 

horoscope of the in<Hvidval from the position of the planets and stars at the time 
of birth (or as was attempted by other astrologers at the time of conception) 
represents the most significant contribution of the Greeks to astrology.” 

15. A perusal of the article from which the above passage is extracted will 
convince any one that the astrology which we find reflected in classical works 
(Livy, Tacitus, Plutarch, etc.) as well as in Shakespeare’s references to celestial 
prodigies in Eamlet and Julius Coisar (reproduced partly from Plutarch and 
partly perhaps from the contemporary astrological writers of Queen Elizabethan’s 
time, whose name was legion), is the astrology of empires, prognosticating revolu- 
tions among mankind, and not the fortunes of private individuals ; that the later 
kind of astrology, called judicial, was probably invented by tho Greeks and 
Chaldeans in tlie two or three centuries preceding the Christian era, that from 
Greece it spread to Rome probably within the last 160 years B.C. and that in the 
first 150 years A.D. it was actively cultivated at Rome as testified to by Juvenal 
and other writers, and in the Roman Empire, chiefly at Alexandria, becoming 
associated about 160 A.D. with the illustrious name of Klaudios Ptolemy. 

16. An examination on the other hand, of dated early Indian astrological 
works by Varahamihira and others (see Dr. Burgess* Notes in J.R.A.S., 1893, on 
Hindu astronomy avd the sources of our knowledge of it) will convince us that. 
Varahamihira freely borrowed his astronomical constants, terms and phrases from 
the Greek writers ; and that the true genesis of Indian astrology is from the Greek 
writers on astrology between A.D. 150 and A.D. 300, so that Varahamihira is an 
intellectual descendant of Ptolemy, while astrologers like Giirga who were earlier 
in date than Varahamihira and whom we know of only by name could not have 
been more ancient than the Chaldean and Greek astrologers who were the pro- 
genitors of judicial astrology. We are confrouted also by the fact that the early 
Indian literature (Sanskrit or Dravidian) before A.D. 800 does not refer to the 
signs of the zodiac, to the movements of the planets or to planetary horoscopes, 
which are as it wel^e the tripod of astrology- And we have the valuable indirect 
evidence furnished by Juvenal that at Rome in the Ist century A.D. when there 
was a general craze for astrology and divination, Indian professionals were 
imported into Rome, as augurs, not as astrologers. 

17. The allusions to astrology which are to be found in ancient Indian works, 
like the Ramayana and the Mahabharata, are as a rule, mere astrological tit-bits 
introduced or rather interpolated into the text by subsequent copyists, editors or 
scholiasts. Other ancient Indian works simply ignore planetary astrology, 
though they refer to good and bad days as determined by the movements of the 
Hun and the Moon. Where a literary work, like ^udraka’s Mricehakatika, or 
Subandhu’s Vdsavadaita, refers to planets, its composition may be safely referred 
to a dale later than the 6th century A.D. The probable dates of these important 
works, as determined by critics on other data, agree with this presumption. 

18. Eclipses are no doubt alluded to in ancient Indian works, but an eclipse, 
unconnected with any other indication of date, is of as little use for chronological 
investigation as the references to lunar months and titbis in the Brabmi inscrip- 
tions in India of the third and second centuries B.C. 

19. As a role, either a horoscope or an allusion to a week-day is necessary 
for verifying an Indian date and both horoscopes and W’eek-days (hs the writer 
has shown elsewhere) are in India posterior to 300 A.D. 
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